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IMPORTS v. DEVELOPMENT 

AS 1965 comes to a close, it finds the Australian electronics industry 

ill-at-ease, with production lines very slack indeed. During the past 
decade, the industry has filled Australian homes with new television 
receivers, radiograms, refrigerators and other appliances, to the extent 
that demand has understandably tapered off. The question which executives 
are now asking is: “Where do we go from here?” 

In N.S.W., the Electrical and Radio Development Association has 
formed a panel at executive level and is setting up a technical committee 
as well, to back the introduction of UHF FM broadcasting. The obvious 
thought is that it could provide a new outlet for the industry’s pro¬ 
ductivity. Colour television is another possibility for the future. 

But the apprehension goes beyond mere concern with what next to 
tackle. It arises from the fact that, in an environment of vast electronic 
expansion, the Australian industry should be so heavily dependent on the 
entertainment market — or rather, on a mere share of it. As recent 
events have demonstrated, this exposes the industry to the effects of 
reckless retailing, reduces its dignity as a profession and tends to limit 
its technology to the leisurely, non-criticai demands of consumer products. 
Time is likely to aggravate the position. 

It is admittedly not easy for Australia to keep up with the techno¬ 
logical progress of the large nations but we should be bending over 
backwards to keep the gap as small as possible. And the most obvious 
way of doing this, it would seem, is to involve the electronics industry, 
as a matter of deliberate policy, as deeply as possible in the nation’s 
defence and research efforts. 

The whole question has received, of late, a good deal of attention 
within Federal Parliament, though without much indication of outcome. 
One wonders, however, whether lack of foresight is confined to top Gov¬ 
ernment and Service level. It may well be that much of the pressure to 
patronise the import is coming, in the first instance, from engineers, 
advisers, and academics, who see no urgent connection between their 
particular requirement and the needs of national development. Industry 
itself may not be representing its case adequately. We all have a responsi¬ 
bility in this matter. 
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COVER PICTURE 

Installed at Carnarvon , this 30ft 
dia. antenna has a multiple func¬ 
tion capability• It can simultan¬ 
eously carry out the radar func¬ 
tion of determining range and 
range rate , automatically track 
the spacecraft , send command 
and voice signals to the crew and 
provide full receive facilities. It 
can deal with two spacecraft if 
they are inside its 1-degree beam. 
At the apex is a 3ft acquisition 
aid antenna. 
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To keep pace with the ever¬ 
growing demand for Instrol hi* 
fidelity equipment and cabinets, 
we have acquired additional 
premises at 32 Glebe Point 
Road, Glebe. Just around the 
corner from our main Broad- 
day Store. The opening of 
these additional premises en¬ 
ables us to offer all audio en¬ 
thusiasts highly specialised 
sales and service facilities on 
locally made and imported 
audio equipment. Call and see 
the full range of Instrol cabi¬ 
nets and kits, together with In¬ 
strol Playmaster hi-fi amplifiers, 
tuners, speaker systems, etc. 
Parking is good—being one 
hour parking on either side of 
Glebe Point Road. Note the new 
Phone number 68-1171. 


Mr Grant Fl*h«r will b« 
■lad to demonstrata and 
discuss vour audio re¬ 
quirements at 32 Glebe Ft. 


ex-stock. By separ- j f 

ties, we are now able MWMMaaaaHHBHI 
to give you special¬ 
ised service on each. 

Components enquiries should be directed to Mr. 
Harry Johnson at Broadway Electronics Pty. Ltd., 
E.S. & A. Bank Building, Corner Broadway and 
City Rd. (opposite Grace Bros.). Phones: 
211-4224, 211-4244, 211-4213. 


The many and varied compon¬ 
ents required by hobbyists, 
technicians, students, etc., are 
available as usual at our Broad¬ 
way store. Here we cater for all 
popular circuits developed by 
“Electronics Australia” (pre¬ 
viously “Radio, Television & 
Hobbies”). Technical books, 
test equipment, tools, and many 
other lines are always available 


BROADWAY ELECTRONICS 

NEW Audixy Sales S Service Centre 


as usual at BROADWAY 
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INSTROL SLIMLINE 
ENCLOSURES 


INSTROL No. 450 CABINET 

A high class, moderately priced cabinet 
which is designed to suit all types of 
imported and locally made amplifiers and 
players. Available in high quality Teak 
or Qld. Maple, etc. veneers. 

Price kit of Parts. 

Queenstd. 

Maple £13 16 0 

Teak . £15 15 0 . ., u 

Built and polished. 

Queensld. ■EZT * T i 

Maple £19 16 0 W* m A3 

Teak . £22 16 0 ff 


Designed on the 
DP. principle for 
most makes of 
local and imported 
8in. lOin and 12in 
speakers. 


INSTROL-PLAYMASTER TUNER 
THE NEW PROGRAM SOURCE 

Price: Kit of Parts. £19 10 0 

Built and Tested . . £26 10 0 


Bin KIT OF PARTS . . 
8in Built and Polished . 

10in/12in KIT OF PARTS 
10in/12in Built and Polls 


INSTROL No. 475 CABINET 

The latest in the Instrol range. Similar 
to the 450, but with section for tape 
deck or recorder. Write for illustrated 
catalogue detailing the complete range of 
Instrol craftsman made audio furniture. 
Price Kit of Parts. - JMMH 

Queensld. 

Maple £18 16 0 J gg8H| 

Teak . £22 18 0 . 

Built and Polished. 

Queensld. 

Maple £26 18 0 IgHpM 

Teak . £31 10 0 


The omozing INSTROL 
PLAYMASTER BOOKSHELF 
SYSTEM 

Sound reproduction is 

unbelievable for so 

little cost. Write or 

call for descriptive H . 

price list of all Instrol ,/ 

Cabinets .*'nd kits. 

Kit of parts . .£14/-/- 

Built and Tested . . 

(postage extra) 


INSTROL-PLAYMASTER 
No. 106 Amplifier-tuner 

Kit of parts.£48 

Built and Tested.£38 


INSTROL-PLAYMASTER 
UNIT No. 4 STEREO AMP, 

Kit of Parts.£36 10 

Built and Tested.£46 18 


No. 700 STEREOGRAM 
CABINET 

Price: Kit of Parts . . . . £21 

Built and Polished.£36 


( } AKG STEREO 

'A W headphones 

W* J Amazing, feather light 

(only 4oz). May be 
worn comfortably for 
hours. Freq. Resp. 30 
to 20.000 c.p.s. Bat. with total harmonic 
distortion less than 1 p.c. Will suit any 
type of amplifier. 

£9/16/6 (plus 5/ postage). 

Write, phone or call for full details of 
any Instrol-Playmaster products. 


PLAYMASTER 103 
GUITAR AMPLIFIER 

Originally described 

“R. TV & H." Octo- m 

ber, 1962. to Jan-. • •• m* 

uary, 1963. Avail* 

able as a complete H 

kit, or special parts 

separately. 


INSTROL & OXFORD 
METALWORK 


INSTROL-PLAYMASTER 110 
TAPE AMPLIFIER 


We can supply 
high quality 
metalwork and 
labels for all 
Playmaster de¬ 
signs. 


TRANSISTORISED IGNITION 

All parts available to construct the 
Tran sistorised Ignition am 

System (“R. TV & H.” jyHa 

March, 1964. 

Price: Complete Kit. In¬ 
cluding coil, £16/8/6. 

ROFO Coil only, £5/7/. 

Plus 5/ postage. 

When ordering please state | 
whether 6v or 12v re¬ 
quired. ViJlP 


CANNON AUDIO CONNECTORS 

jflKp We are distributors for the well 
known Cannon audio connec- 
JI#4 tors. All types available ex- 
stock including 3, 4. 6 and 
Iqh j 7 pin types. Price list avail- 


replacement parts 

At Broadway we carry a very wide range 
of electronic components, and can supply 
parts ex-stock for most “Electronics Aust." 
(and R. T.V. & H.“) circuits. All best 
quality brands are carried, such as Radio- 
tron Valves. Ferguson Transformers. Ducon 
Condensers and Pots., Philips and Ducon 
Resistors. Adcola and Scope Irons. Hl- 
stab 1 p.c. Resistors, etc., etc. 

We will gladly quote if you send us a 
detailed list of your requirements. 


see and hear exciting new 

hi-fi at Broadway Electronics 

32 Glebe Pt. Road 


. . . everything for the hobbyist , technician and 
student at Broadway Electronics , Broadway store 
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CARNARVON 


TRACKING 


STATION 


Antenna system 
tor the FPQ-6 
radar installation, 
one of the most 
accurate radar 
tracking systems 
yet developed. 
Diameter of the 
dish is 29ft, gain 
5 7 dff, beam width 
0.4 degree and 
tracking angle 
precision 0.005 
degree. Nominal 


range in 
32,000 
miles. 


space is 
nautical 
tracking 


being controlled 
automatically by 
the receiver or 
manually, it neces • 
sary. 


Rising from the flat saltbush plains of North-west 
Australia is the Carnarvon Tracking Station, a multi¬ 
million pound complex of electronic equipment. 

While it is playing a vital part in current space activities, 
its chief purpose is to assist in the most spectacular 
achievement of civilisation—the landing of a 
man on the moon. 


W ITH the inception of the man-on- 
the-moon project, tracking stations 
were planned in strategic positions 
around the world within the latitude 
range of 35N to 25S. In the early stages 
a tracking station was built at Muchea, 
Western Australia, but this was too far 
south for subsequent stages of the pro¬ 
gram and plans were made for its re¬ 
placement by a new station sited at 
Carnarvon. 

By arrangement between the United 
States and Commonwealth Governments, 
the station was established and wholly 
financed by the National Aeronautics 
and Space Administration (NASA). The 
station is under the direction of the De¬ 
partment of Supply and is maintained 
and operated under contract by Amal¬ 
gamated Wireless (Australasia) Limited. 

The company fully staffs the station 
from its own resources, augmented by 
special recruiting campaigns in Australia 
and overseas. 

The major aim of the station is to 
form a vital link between the spacecraft 
and the Mission Control Centre in the 
United States during the manned space¬ 
flight programs. With both voice and 
teletype communication channels, the 
station can transmit in “real time” 
ground radar tracking and telemetry 
control data t 0 the Mission Control 
Centre. It also provides voice com¬ 


munication and command capability dir¬ 
ectly to the spacecraft. 

In addition, day-to-day support is 
given to the non-manned scientific mis¬ 
sions, such as Eccentric Geophysical 
Observatory (EGO) and Interplanetary 
Monitoring Platform (IMP). 

Valuable tracking support is also given 
to special missions such as Ranger, 
whose object was to relay close-up pic¬ 
tures of the moon to earth, and the now 
famous Mariner mission which gave the 
first close-up pictures of Mars. New 
launch vehicles and experimental satel¬ 
lites are also accorded this support. 

The hub of the tracking station is the 
Telemetry and Control building. In or¬ 
der to obviate interference and transmis¬ 
sion hazards, other groups of equipment 
are dispersed about the one square mile 
site area, but this building remains the 
station’s nerve centre. Apart from its 
administrative wing and crew room, it 
houses most of the telemetry receiving, 
data handling and communications 
equipment. 

When a satellite comes within range, 
it is first picked up by the Acquisiton 
Aids systems. These are two separate 
systems relying on radio transmission 
from the spacecraft beacon to fix its 
position. The antennas consist of an 
array of 18 small antennas (arranged in 


four quadrants. The phase difference 
of the signals on arrival at opposing 
quadrants gives an output dependent on 
the pointing error. This is used to slew 
the antenna to reduce the error to zero. 
The Acquisition Aid can thus acquire 
targets without difficulty, and track them 
with an accuracy of about half a degree. 

The dual system is particularly im¬ 
portant for the Gemini project, which 
is an exercise in space rendezvous and 
docking. The separate Acquisition Aids 
will each be able to track a space 
vehicle, even when the spacecraft are in 
similar orbits and in proximity to each 
other. 

Immediately the Acquisition Aid 
systems have acquired the target, other 
equipments may be “slaved” to it, i.e., 
they may use the Acq. Aid to point their 
antennas, and thus also acquire it. 

The FPQ-6 radar system makes par¬ 
ticular use of this facility. This is one 
of the most accurate tracking radars yet 
developed, and is the major tracking 
equipment of the station. It has a 
range of 32,000 nautical miles with, in¬ 
credibly, an error of only six feet. 

When the target is acquired, the radar 
can be set to track it automatically; at 
the same time measuring range, azimuth 
and elevation, displaying these values on 
indicators, and converting them to tele¬ 
type for direct transmission to the com¬ 
puters at Control Centre in Houston, 
U.S.A. 

The facility consists of a tracking an¬ 
tenna, transmitter, receiver, display con¬ 
sole, range tracking system and data 
processor. It has three megawatts of 
RF power, an unambiguous range read¬ 
out of 32,000 n.m., and a tracking angle 
precision of 0.005 degree. The antenna, 
a 29ft parabolic reflector, has a gain 
of 58dB and a beamwidth of 0.4 degree. 

The antenna is positioned by a hydrau¬ 
lic servo-drive system controlled either 
by the receiver output signal or by 
manual controls on the operator’s con¬ 
sole with a choice of either joystick or 
handwheels. 

A secondary radar tracking system is 
the Verlort. Although it has neither 
the range nor the accuracy of the FPQ-6, 
it is useful as a back-up and secondary 
facility to assist with the rendezvous 
and docking program. 

Once the spacecraft is acquired and 
tracked, the Command and Telemetry 
Systems come into operation. Voice com¬ 
munication between the astronauts and 
the station is controlled from a con¬ 
sole, operating on a two-way radio 
system on duplicated HF and VHF 
bands. 

The major copimand and communica- 
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tion task, however, is performed by the 
Digital Command System (DCS). In the 
case of a manned flight, the DCS en¬ 
ables the flight controller at the station 
to send commands and to load data into 
the spacecraft’s computer. In the case 
of unmanned flights, the system becomes 
the only means of communication. 

This has particular importance in the 
Gemini project, where the unmanned 
Agena vehicle will have to be 
manoeuvred close enough to the space¬ 
craft to achieve rendezvous. In order 
to effect such command, the Digital 
Command System is capable of storing 
in coded form up to 500 commands. 

New commands may be fed into the 
store by teletype received direct from 
the Mission Control Centre, locally from 
paper tape or they can be inserted manu¬ 
ally at the DCS console. An intricate 
checking system is included, so that any 
errors in storing oz transmitting are at 
once discovered and corrected. 

Commands are relayed from either of 
two duplicate 10 kilowatt transmitters, 
which, in turn, can be served by either 
of two steerable antennae. 

Radio transmission of data from 
spacecraft to station is received through 
the Acquisition Aid antennae. The Tele¬ 
metry System demodulates the RF sig¬ 
nals, producing an output in one of 
several coded forms. 



The Acquisition Aid antenna system which, incidentally, was featured in 
colour on our cover for August, last year. The two antennas can be used 
conjointly or separately. They are particularly valuable for their ability to 
pick up and lock on to satelites, providing data by which higher performance, 
narrow-beam systems can be directed to "acquiref the target. 



Typical information from a manned 
spacecraft would include measurements 
such as cabin pressures and tempera¬ 
tures, and astronaut’s temperature and 
cardiogram. Such information is dis¬ 
played immediately on consoles and re¬ 
corders in the control room and tele¬ 
metry rooms. 

The PCM/FM/FM or PAM Tele¬ 
metry System, depending on received 
code, separates out the hundreds of 
measurements from the one complex sig¬ 
nal. It is equipped to handle manv 
different types of coding, so can receive 
telemetry from a wide range of space¬ 
craft. 

The computer is programmed to sel¬ 
ect certain measurements, and to trans¬ 
mit them immediately to the Mission 
Control Centre. It can also check auto¬ 
matically when measurements show un¬ 
expected changes or apparent danger 
levels. 

Still under construction is the newest 
equipment for the station. This is the 


Unified S-Band System, which is de¬ 
signed for the extremely long distance 
tracking of the moonshot. Technicians 
employed in this system have just re¬ 
turned from the NASA briefing course 
in the U.S.A. 

The equipment consists of a single 
30ft parabolic antenna, through which 
commands, telemetry, tracking data, etc., 
may be transmitted and received. In¬ 
formation obtained from the spacecraft 
is fed into receiver racks, which de¬ 
modulate and channel information to the 
appropriate sections within the system. 

Although the Carnarvon Tracking 
Station is specifically designed to assist 
in the manned flight programs, it has 
one important facility which has no 
commitment whatever to this project. 
This is the Range and Range Rate sys¬ 
tem, which is allied to STADAN (The 
Scientific Tracking And Data Acquisition 
Network). Its function is to provide 
range, range-rate (velocity) and angular 


Trevor Housley at 
the control centre 
of the Digital 
Command system. 
Through this sys¬ 
tem, data can be 
fed into a space¬ 
craft's computer, 
or coded com¬ 
mands issued rela¬ 
tive to maneouv- 
res. The informa¬ 
tion is transmitted 
to the spacecraft 
through duplicate 
10KW transmit¬ 
ters and antennas. 


data measurements from scientific satel¬ 
lites. 

It consists of a receiver-transmitter, 
parabolic S-band transmitting and re¬ 
ceiving antenna, and a cavity-backed slot 
VHF transmitting and receiving antenna. 
This system is intended to supplement 
existing satellite tracking systems and to 
improve upon present tracking 
accuracies, particularly for highly ellip¬ 
tical orbiting spacecraft. 

It acquires and tracks by transponding 
with the spacecraft to measure its range, 
range rate and bearing as a function 
of time. The bearing is obtained from 
the X-Y mounted S-band antenna, which 
provides accurate angular data. The 
spacecraft’s range is determined from 
the use of ranging side-tones, where the 
phase delay of these side-tones is directly 
proportional to the two-way distance be¬ 
tween the tracking stations and the 
spacecraft. 

Although a low-frequency tone (e.g., 
8cps for 1900KM) is required for 
unambiguous range readout, present 
techniques of determining phase delay 
accurately are only about 1 per cent 
accurate. Using 8cps only, an error 
of about 120 miles would therefore re¬ 
sult. The error decreases proportionally 
as the frequency is raised, i.e., using 
100KC the error would be only 
1,500/100 = 15 metres. The system 

therefore transmits a range of tones, 
using the lower frequencies to detect 
ambiguity and the highest frequency for 
accuracy. 

The range rate is determined by 
measuring the received doppler cycles, 
per unit of time to obtain the average 
velocity over that time interval. 

At the ranges expected, the signal 
would be very weak and noise would 
prevent demodulation. Individual filters 
are therefore used for each frequency 
component of the received spectrum. The 
bandwidths required to eliminate noise 
(O.lcps) are so narrow that they neces¬ 
sitate the use of active filters utilising 
dynamic compensation from the inde- 
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pendently measured doppler. They are 
second order phase lock loops, opti¬ 
mised for minimum total dynamic plus 
random error. 


Acquisition Aid consoles. In tho fore¬ 
ground is Clive Cross at the Agena 
console. Centre is Ed Goldsmith, 
while Alec Stevenson, at rear, is at 
the Gemini console. 


- STATE DISTRIBUTORS: - 

N.S.W.: ATRAM PTY. LTD.. S MeLor.n Streot. NORTH SYDNEY, N.S.W. 
Telephones: 92-4177 {4 lines) 

N.S.W.: TOMLIN'S RADIO. 528A Liverpool Road, SOUTH STRATH FI ELD, N.S.W. 
Telephone: 642-4215. 

VIC.: ATRAM PTY. LTD.. 28 Wellington Street. ST. KILDA, VICTORIA 

Telephones: 51-4466: 51-4577. 

S.A.: KALLIN DISTRIBUTORS (WHOLESALE) LTD,, 140 ©ewler Place, 

ADELAIDE. SOUTH AUSTRALIA. Telephones: 8-7171 (II lines). 
W.A.: MUSSROVE'S LTD., 223 Murray Street, PERTH, W.A. 

Telephones: 21-6611 (8 lines). 

Q'LD.: A. E. HARROLD PTY. LTD., 123-125 Charlotte Street, BRISBANE, Q'LD. 
Telephone: 31-3081 (10 lines) 


HIGH-PRESTIGE TAPE RECORDERS 

NOW AVAILABLE IN ALL STATES OF AUSTRALIA 


REPORT 4000S 

FOR FIELD AND STUDIO WORK 

4 speeds, twin track 

Frequency response up to 20,000 cps 

4-way power supply 

Stable speed in every position 

Metal case in ever-ready leather bag 

12 Transistors, Sin spool 


PORTABLE 
abt. 7lbs. 


UNIVERSAL 5000 

FOR BUSINESS AND EDUCATION 

• Full dictating and transcribing 
outfit 

• Automatic rewind and playback 

• Automatic and manual level 
control 

3 speeds, twin track 
Frequency response up to 
15,000 cps 

• 10 Transistors, 6in spool 


STEREO PERFECTION 


UHER 


DESIGNED FOR A V.I.P/S OFFICE 


ROYAL STEREO 

FOR THE CONNOISSEUR 

• 3 magnetic heads 

• 4 amplifiers, 2 speakers 

• 2 professional VU-meters 

• 4 speeds, 4 tracks 

• 20 transistors, 7in spool 

• 11 functions, including multi¬ 
play 

• Built in slide-projector control 


Full rtynge oI accessories available 
Users' references guarantee performance 


separate RF channels are avail¬ 
able between the station and the space¬ 
craft. One channel is provided at S- 
Band (about 2500MC) for precision 
tracking the Range and Range Rate 
transponder in the spacecraft; the other 
channel, having a broad beamwidth is at 
VHF (about 150MC) to provide fast 
acquisition and tracking of either the 
Minitrack or VHF transponder. 

The equipment is designed to track 
satellites orbiting either at very short 
ranges or at distances increasing to the 
lunar orbit, with a range of AOO^)OOKM. 
Range may be measured with a typical 
accuracy of plus or minus 25 yards, 
while range rate accuracy may be mea¬ 
sured at plus or minus one third of a 
mile per hour. The system is scheduled 
to track continuously 24 hours a day. It 
has provided information on such 
vehicles as the IMP and EGO series, and 
the launch phase of the Early Bird 
satellite. 

New buildings scheduled for comple¬ 
tion by the end of the year will house 
the Jupiter Monitor and SPAN pro¬ 
grams. These are both concerned with 
research into radio activity within the 
solar system. 

Other than the sun, Jupiter is the 
strongest source of radio emission within 
the solar system. This process is not 
yet understood but, by monitoring the 
Jupiter emission, it is hoped to gain in¬ 
formation on this process and its effects, 
and on the effects of Jupiter’s moon, 10. 

The synoptic monitoring system con¬ 
sists of two Yagi antennas in tandem at 
each end of a 2,000ft baseline. Output 
from these is fed into a pair of lobe¬ 
sweeping radiometers operating on 16.7 
and 22.2MC. This in turn is fed into a 
phase-detector, giving an output propor¬ 
tional to the cosine of the angle between 
Jupiter and the baseline. The output and 
amplitude of signals are recorded, and 
the information forwarded to Yale Uni¬ 
versity, the research body responsible for 
the monitoring system. 

The purpose of the Solar Particle 
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Alert Network (SPAN) is to advance 
knowledge of the action and occurrence 
of high energy “particle” radiation, 
emitted at irregular intervals by the sun. 
This will have particular application in 
the Apollo moonshot, when the astro¬ 
nauts may be in danger from bombard¬ 
ment by these particles. 

This system consists of an optical and 
a radio telescope. The optical telescope 
uses a 6-inch quartz objective to collect 
light. This is passed through a Lyot 
filter which eliminates all but the red 
light of hydrogen alpha. This is then 
split to permit direct viewing, continuous 
monitoring by closed circuit TV, and 
photographic recording. The film is 
processed on site before forwarding to 
Spacecraft control centre. 

The radio telescope consists of a 9ft 
parabolic reflector using a log-period 
feed at the focus. It receives simul¬ 
taneously on 5000, 3000 and 1500MC. 
These signals are recorded on chart and 
in digital form on magnetic .tape for 
computer readout. Once operations are 
commenced, both telescopes function 
semi-automatically. 

It is hoped that, from the information 
so received, prediction of solar flares 
and several hours warning of radiation 
burst may be obtained. 

In order to maintain contact between 
the site facilities and the Station Con¬ 
trol Centre, the station maintains an 
extensive communications system. An 
elaborate intercom system provides con¬ 
ference facilities between key operating 
personnel. 

Communications between the station 


the horizon, facing in a direct line an¬ 
tennas 300 miles distant below the 
horizon, a small percentage of the total 
output can be received at Geraldton. It 
is picked up by the antennae after being 
refracted and scattered by the turbu¬ 
lent atmosphere at about 35,000ft. 

Being dependent on tropospheric 
(lower atmospheric) conditions, propo- 
gation is not always possible. How¬ 
ever, 98 per cent reliability has been 
achieved through the 72 information 
channels available in similar systems 
throughout the world. 

A further interesting communications 
link is with Woodleigh Station, 120 


transmitted from WWVH, Hawaii. These 
signals are then used to operate other 
clocks throughout the building, include 
time indication marks on chart re¬ 
corders and provide synchronising pulses 
for equipment. 

The clock is designed around an 
oscillator vibrating at precisely 1 mega¬ 
cycle per second. It controls the clock 
to within five thousandths of a second 
in the 24-hour period and this in turn 
controls all other timing mechanisms at 
the station. 

The final facility is the powerhouse. 
Six 60-cycle generators provide power 
through two entirely separate distribu¬ 


(Above): The radio frequency receivers 
. . . Dave Ricketts centre and Ben 
Ryan right . Signals from these 
receivers are de-modufated, distribu¬ 
ted and processed, as necessary, at 
various points on the station. 


(Left): The monitoring equipment for 
scientific satellites. In the foreground 
is Kon Tsiaprakas, with trial assist¬ 
ants Joyce King (centre) and Helen 
Smith (left). 


and the Mission Control Centre in the 
U.S. are through either teletype or voice 
channels, thus maintaining an immediate 
and effective dual link. At mission times, 
telemetry information may be fed from 
the computer into the teletype circuit. 
Similarly, the voice circuit becomes an 
essential link during countdown and 
spaceflight. At other times, it is used 
for briefing and discussion between the 
station and control centre. 

To supplement the vulnerable single 
landline link to Geraldton, a tropo¬ 
spheric scatter radio link has been 
established. This consists of two horn- 
fed parabolic reflectors operating at 
1000MC. By pointing the antennae at 


miles south and using unmanned radio 
relay equipment located at Gladstone. 
There, an experimental series of pat¬ 
terns to test visual acuity from space¬ 
craft have been laid out on Woodleigh 
Station. The communications engineer 
at the tracking station has evolved a 
VHF communications link for this pur¬ 
pose, using standard AWA FM car 
phones. Further research into the net¬ 
work is proceeding. 

A service basic to the efficient run¬ 
ning of the station is the timing system. 
The usefulness of all tracking and tele¬ 
metry information depends on an exact 
time tagging of the information acquir¬ 
ed. A master electronic clock is syn¬ 
chronised with standard time signals 


tion systems. One generates power for 
all the sensitive electronic equipment; the 
other is the service system generating 
power for normal station needs, e.g., air- 
conditioning and lighting. 

To operate and maintain at the station 
all these systems, Amalgamated Wireless 
(Australasia) Limited has assembled a 
staff of more than 100. The station 
director, a senior Public Servant with 
the Department of Supply, retains over¬ 
all supervision on behalf of the Gov¬ 
ernment interests. He is responsible for 
ensuring that the station is run in 
accordance with the specifications of 
NASA. 

The AWA senior company represen¬ 
tative is responsible to him for the 
operations and maintenance of the sta¬ 
tion. He is assisted by the operations 
and maintenance supervisors and the en¬ 
gineers in charge of systems. The prin¬ 
cipal administrative officer heads the 
administrative and logistics section. 

The station provides employment for 
three classes of technicians, ranging from 
men with basic trade qualifications to 

(Continued on Page 73) 
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ELECTRONICS In BRITAIN'S 


by C. E. Goodison 



This article describes some of the new electronic < 
trical instruments currently being introduced into 
Britain's meteorological office The new instrumen¬ 
tation ranges from a fast digital computer 
costing about £A500,000, to a small tem¬ 
perature bridge unit for use in automatic 
weather stations which costs 
about £A25. 


S OME of the new instruments have 
been designed by the Meteorological 
Office, others have been designed and 
produced by manufacturers to Meteoro¬ 
logical Office specifications. 

Computer: The new computer, code 
named “COMET,” in the Meteorological 
Office, will replace an earlier type 
which has given good service in the 
past, but is proving too slow for some 
of the new programs now being 
developed by Meteorological Office 
programmers for forecasting and other 
purposes. The KDF9 is an extremely 
fast -and versatile machine and should 
cater for all the many uses being 
planned for it by various departments in 
the office. These plans include widening 
the basis of the present daily weather 
forecast so that more data may be used 
and therefore greater accuracy may be 
achieved. At present the “numerical” 
forecast takes about 4i hours to pre¬ 
pare. With “COMET” this time wilt be 
cut to 20 minutes. Climatologists in the 
Meteorological Office will process and 
extract more data than is possible with 
the existing computer, and radiation 
records from new data loggers will be 
analysed very rapidly. 

Radar: The second generation of 
wind-finding radar sets is now being de¬ 
livered. These sets have twice the range 
of the old wartime radar now in use 
and incorporate auto-follow as a stand¬ 
ard facility. With such a performance 
these will enable wind velocities at alti¬ 
tudes up to 80,000 feet to be obtained. 
The new radars will be housed per¬ 
manently at upper-air sounding stations 
in U.K. and at overseas bases. The 
first, already delivered to the office, is 
now installed at South Uist in the Outer 
Hebrides where meteorological rockets 
are being launched to probe the weather 
conditions up to 200,000 feet. 

A network of weather radars for the 
location of precipitation is in the process 
of installation and at certain public 
weather centres throughout the U.K. 
3cM weather surveillance radars will be 
fitted. These sets should improve short¬ 
term forecasting of rain since they will 
provide the forecaster with a visual and 
easily interpreted picture of the progress 
of precipitation across his immediate 
area of responsibility. The first installa¬ 
tion will be atop the new high G.P.O. 
Tower in London to serve and be con¬ 
trolled from the London Weather Centre 
in High Holborn. 


Cloud Base Recorders: Electronic in¬ 
struments for measuring the cloud 
height have been in operation at many 
airfields throughout the world for some 
time and the Meteorological Office is 
extending their use in the near future to 
a large number of airfields in the U.K. 
This British-made device works on the 
triangulation principle and depends on 
the use of light interrupted at 900 cps 
for the detection of a light spot on the 
cloud base during night and day. The 
receiver is fixed and sighted vertically 
while the transmitter beam scans regu¬ 
larly over an arc from 8° to 85° from 
the horizontal. A tuned amplifier, plus a 
phase-sensitive detector provides suf¬ 
ficient sensitivity to give a clear signal 
from a spot of chopped light which may 
be millions of times weaker than the am¬ 
bient daylight at the lead sulphide de¬ 
tecting cell. The record produced by the 
instrument takes the form of a series 
of strokes on an electro-sensitive paper 
chart which is moved along at three 
inches per hour. The strokes are made 
by a stylus which moves up and down 
the chart once a minute in synchronism 
with the scanning searchlight. When 
cloud is present a voltage from the 
detector is applied to the stylus tip and 
marks the chart. 

The range of the equipment, normally 
50 to 4,000 feet is chosen to cover the 
cloud base height interval which is of 
immediate interest in aircraft opeiations 
near airfields. Five pilot production 
models have now completed more than 
60,000 hours of service and the validity 
of readings has been investigated by 
several methods, e.g., night cloud search¬ 
lights, pilot balloons and pilots’ reports, 
and found to be satisfactory. 

Automatic Weather Stations: The 
first production prototype of an auto¬ 
matic weather reporting system is on 
test at the Meteorological Office, Brack¬ 
nell. Various transducers are located 
at an experimental site some three miles 
from the headquarters building and the 


The scanner of one of the Decca Type 42A radars used by the Met. Office 
is instalied on the 40~ft mast at the top of the 580ft Post Office Tower 
near Tottenham Court Roadj in central London. The radar transmitter is 
remotely controlled from the London Weather Centre three-quarters of a 
mile away in High Holborn. 
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METEOROLOGICAL OFFICE 


“sender” is linked by a single telephone 
line to the receiver in the headquarters 
building. The meteorological elements 
being monitored include atmospheric 
pressure, temperature, wet bulb depres¬ 
sion (which in combination with tem¬ 
perature provides a measure of relative 
humidity), total rainfall, rate of rainfall, 
mean wind speed and direction, sunshine 
and visibility. The different transducers 
necessary to translate these parameters 
into voltages suitable for use by the tele¬ 
metering apparatus, have been developed 
by the Meteorological Office and ex¬ 
perimental models built and tested. Small 
numbers are now being made by con¬ 
tractors and will be available for pro¬ 
jects where voltages, linearly propor¬ 
tional to these various meteorological 
parameters, are required for display or 
input to other systems. 

One rather novel transducer is a sun¬ 
shine detecting device, which operates by 
rotating a dome with opaque sectors 
around a photo transistor. In bright sun¬ 
shine, the shadows cast by these sectors 
cause voltage waveforms to be produced 
by the photo transistor. These voltages 
are then fed to an electrical differentiat¬ 
ing circuit which produces small narrow 
pulses whose amplitude depends on the 
steepness of the leading edge of the 
waveform at the output of the photo 
transistor. When the shadows are suffi¬ 
ciently well defined a trigger circuit oper¬ 
ates a relay. This relay closure may then 
be used to provide a voltage input to a 
recorder thus giving a time record of 
bright sunshine. In the automatic station, 
it applies a voltage input to one of the 



channels of the telemetry system. This 
device can replace the commonly used 
Campbell-Stokes recorder, which con¬ 
sists of a spherical burning glass which 
concentrates the sun’s rays to burn a 
trace on a card. The card has to be 
changed daily. 

The telemetering equipment for the 
automatic weather station is being built 
commercially and will be connected to 
an ordinary G.P.O. subscriber’s line. The 
cost of the hire of a private line is thus 
avoided. It has a self-contained answer¬ 
ing equipment which includes a taped 


Modulated light transmitter of 
automatic cloud height recorder 
removed from its case to show tilt 
mechanism. 

announcement of station identification 
and other relevant information. This 
message precedes the telemetering tones 
which make up the meteorological infor¬ 
mation. 

At the instrument site a self-balancing 
multi-point potentiometer is connected in 
parallel with the telemetry transmitter 



Stratus lifting and dispersing 


Typical records showing movement of cloud base. 
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3 Papst outer rotor motors 
(Capstan motor 
hysteresis synchronous) 

Low wow and flutter content 
(below 0.05% at 15 ips, 0.10% at li ips 
0.15% at 3J ips, 0.25% at 1J ips) 


Digital rev. counter 


Deck switches 
interlocked' — 


Fast rewind 
(1200 ft. in 60 secs) 


Unique, reliable 
braking system 


Large, dynamically^' 
balanced, flywheel 


Units interconnected with 
plugs and sockets - 


Reel accommodation 
8i in. dia. 


All decks fitted to tape recorders are hinged for easy access 


of hiding the light of one of RCA's best lines under a bushel. So we have taken the 
hint and here it is in detail ... a large illustration of the famous Brenell 4-speed 
Tape Deck, so you can see at a glance some of its principal features. This deck is 
used on all Brenell models and there are versions available to take 10J" NAB reels. 
We also supply tape decks and matching amplifiers separately for building into your 
own equipment cabinet. Post the coupon to RCA today for details of the Brenell range. 


Brenell 



THE BRENELL HI-FI TAPE LINK 

As most owners of High Fidelity sound 
reproducing equipment will know, tape 
recordings cannot be made from the 
amplifiers and pre-amplifiers by simply con¬ 
necting a tape deck to the sockets marked 
record, a vital ‘Link' between tape deck 
and amplifying equipment is required. 

The Brenell Hi-Fi Tape Link contains twin 
recording amplifiers, “Push-Pull” Bias/Erase 
oscillator, twin playback pre-amplifiers and is 
designed for use with the Brenell three 
headed stereophonic tape deck, i.e., separate 
Erase, Recording and Playback heads ( 1/4 or 
1/2 track stereos) and any make of High 
Fidelity amplifying equipment capable of 
supplying a signal level from Radio Tuners, 
Microphones, Gramaphone Pickups, etc. 



MARK 5 

TYPE M SERIES 3 


MONO-HALF TRACK—THREE HEADS— 
RECORDING LEVEL METER. 

Separate record and playback heads— 
separate record and playback amplifiers 
—amplifier frequency response 25-26.000 
c/s ± 3dB—power output 2 watts r.m.s. 
—separate bass and treble controls— 
mixing of input signals—speaker monitor¬ 
ing whilst recording. 



MONO/STEREO—HALF TRACK (Record/ 
Playback)—QUARTER TRACK (Playback). 
FOUR HEADS—EDGEWISE METERS. 

Designed for use with high fidelity 
stereo installations—adjustable attenua¬ 
tors on all input channels—dual con¬ 
centric recording/playback level controls 
— cathode follower output — 4-channel 
mixing on mono programmes — twin 
recording, twin playback pre-amplifiers— 
adjustable bias level—sound on sound 
facilities. 

Optional extras: Stereo power amplifiers 
and monitoring speakers. 


Sole Distributors: 

RCA OF AUSTRALIA PTY. LTD 

An associate Company of Radio Corporation of America 

SYDNEY : 221 Elizabeth Street. 61 8541. 

MELBOURNE : 2 Stephenson Street, Richmond. 42 4586. 
BRISBANE : 173 Ann Street. 2 7884. 

P ERTH : 280 Stirling Street. 28 5057. 

A DELAIDE : Newton McLaren Ltd., Leigh Street. 510111. 


Mail this Coupon to your nearest RCA dealer for further details. 

Please send me detailed literature on: 

| | Brenell 4-speed Tape Deck Q] STB 2 Brenell 

| | Brenell Mark 4 Type M Series 3 Q] Brenell Hi-Fi Tape Link 

Name of Company 

Type of Business . 

Address ... . 



RC.I7S.FPM 
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and is used to give a continuous record 
of all parameters. It also records any in¬ 
terrogatory calls made. This continuous 
analogue record will be used by clima¬ 
tologists whereas the telemetered infor¬ 
mation will be available on demand for 
synoptic purposes. 

Digital Loggers:—A form of recording 
apparatus now being introduced is 
a data logging equipment with a 
punched tape output. This equipment 
which is being installed at many meteor¬ 
ological observatories, is an automatic 
data logger based on electronic multi¬ 
point recorder. The twelve available in¬ 
puts will normally be connected to solar 
and terrestrial radiation detectors in 
addition to the more usual transducers. 
As the recorder cycles round the differ¬ 
ent channels a digitising device attached 
to it drives a tape punch which then pro¬ 
duces a paper tape record amenable to 
machine processing to produce mean 
values, extremes, etc. 

Radio Sondes:—Most of the equip¬ 
ments described above are used in com¬ 
paratively small numbers but one activity 
in the Meteorological Office that utilises 
a considerable amount of apparatus is 
the sounding of the upper air by balloon- 
borne radio sondes. This is a small tele¬ 
metering radio transmitter which trans¬ 
mits data on pressure, temperature and 
humidity. The present radio sonde 
stemmed from a wartime design and is 
soon to be replaced by a new version 
which will be much easier to integrate 
with automatic ground receiving equip¬ 
ment. This ground equipment has been 
automated only within the last few years. 

Automatic Meteorological Message 
Sender:—The life blood of meteorology 
is obviously communications and apart 
from facsimile, now extensively used, 
nothing very new in communication 
equipment has been introduced until re¬ 
cently. A new automatic message sender, 
which will enable teleprinter messages to 
be sent, at high speed, by an unskilled 
operator, has now been devised. The 
first production batch of these machines 



V ARIOUS methods have been em¬ 
ployed for monitoring tempera¬ 
tures at high altitudes, and these have 
mostly relied on resistance thermo¬ 
meters. A capacitive system has now 
been developed for temperature moni¬ 
toring in meteorological applications, 
such as in radio-sondes, which involves 
the use of ceramic wafer capacitor with 
a di-electric possessing a high tempera¬ 
ture coefficient of permittivity. The 
capacitor serves as the tuning element 
in an audio-frequency oscillator which 
modulates the carrier of a telemetry 
transmitter. 

This new component has been de¬ 
signed as part of a project carried 
out under contract to the British 
Meteorological Office. The manufac¬ 
turer has found that, by appropriate 
design of the permittivity-temperature 
characteristic of a ceramic dielectric 
it is possible effectively to obtain 
linear response of the output frequency 
with temperature over the required fre¬ 
quency range which extends from 
minus 90 deg. to plus 50 deg. C. 

In meteorological applications, it is 
the lower temperature ranges which 
are of the greatest importance. How¬ 
ever, by appropriate formulation of the 
dielectric composition, it would be pos¬ 
sible to extend the system into higher 
temperature ranges with a possible 
limit of about 300 deg. C. 

A mounted temperature sensing 
capacitor is shown above. The element 
is in the form of an electroded ceramic 
wafer to which leads are attached by 
soldering thin connecting wires to the 
electrodes. The ceramic is suspended 
by thin nylon threads within a Perspex 
frame having plug-in terminals. In 
order to obtain the necessary tempera¬ 
ture response and other characteristics, 
a ceramic composition of barium 
strontium titanate/stannate with a curie 


point of minus 120 deg. C. was use< 
for the element. Variations of the con 
stituent ratios enable the manufacture 
to produce the component so that 
conforms accurately to the desire 
capacitance relation and to give the 
requisite room temperature value 
which, in the case of the present de¬ 
vice. was set at 6000pF. 

An important feature of the capaci 
tors is low sensitivity to ambient humi¬ 
dity changes. It is possible, by suitable 
manufacturing processes, to obtain 
high-density wafer which, when coated 
with a very thin protective film, 
results in an element showing tem¬ 
perature errors of only 0.3 deg. to 0.5 
deg. C. for an ambient humidity varia¬ 
tion of from 30 per cent (room heat) 
to 90 per cent (room heat) at 
C. 

For meteorological applications, any 
errors due to thermal radiation must 
be low and, in experimental elements, 
this has been achieved by means of 
reflective metal layers applied over the 
resin coating of the ceramic wafer 
(R. G. Atterbury, Editor, “Electronic 
Components.”) 



Operation of cloud base recorder. The light beam from the transmitter is 
pulsed at 900 cps and swept regularly over an 80 degree arc . Light from 
cloud base is measured by triangulation, using known distance between trans¬ 
mitter and receiver, and angle of the beam. 
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is about to be delivered by the manufac¬ 
turer. When in use it is hoped that these 
message senders will eliminate errors of 
transmitted messages which can be very 
troublesome, particularly when applied 
directly to automatic plotting and simi¬ 
lar equipment. 

Satellite Ground Station:—A satellite 
ground reception station is now being 
built at Meteorological Office Head¬ 
quarters in Bracknell. It has been de¬ 
signed and built by the Meteorological 
Office and will be used to receive nar¬ 
row-band facsimile pictures of cloud 
cover in the neighbouring area, origina¬ 
ting from American weather satellites. 
This station is being constructed to re¬ 
ceive cloud cover pictures of a different 
type from those of earlier weather satel¬ 
lites which could only transmit to cer¬ 
tain American ground stations. An as¬ 
sessment of their use in routine meteoro¬ 
logical forecasting will be made when the 
Bracknell station becomes operational. 

.This account of some of the new ad¬ 
vanced equipment which will soon be in 
routine use within the Meteorological Of¬ 
fice must, for reasons of space, ignore 
many specialised devices such as water 
vapour and zone sondes, Doppler radar, 
aircraft instruments, etc., many of which, 
today, are finding application in research 
programs as opposed to the use in day- 
to-day routines.—(“Wireless World.*’) B 
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This IBM Agent's Desk Set is similar to, but not the 
same as, the type to be provided for Qantas. Such a set 
will allow an agent anywhere in the world to interrogate 
the Sydney computer for status information on all flights, 
and receive an answer in seconds. 

Q ANTAM is being installed in two 
phases. Phase one, to be completed 
by the end of 1966, will provide a 
completely automatic telecommunica¬ 
tions switching system and a seat control 
system for the Reservations Department 
in Sydney. Phase two is a long-range 
venture, and will bring full automation 
to the Reservations Department. 

The Qantam system will employ three 
separate IBM System 360s, which, how¬ 
ever, will be interconnected. The com¬ 
puters, or CPUs (Central Processing 
Units) shown in the diagrams, are the 
2030 unit. These use micro-miniaturised 
solid state logic technology. One unit 
will be for telecommunications, one for 
reservations, and the other for routine 
data processing. 

In addition to handling messages to 
and from Sydney, the communications 
computer will also handle messages 
between associated stations around the 
world which use Qantas Sydney as a 
relay centre. It will do this by elec¬ 
tronically reading the address on the 
message and automatically transmitting 
it to its destination. All this will be 
done in a fraction of a second. If the 
route line is engaged the message will 
be stored on a magnetic disc until the 
line is disengaged. 

PRIORITY RECOGNITION 

Special signals indicating a priority 
of messages will be recognised by the 
computer. When this occurs, messages 
with greater priority will be transmitted, 
while routine messages will be stored 
until priority message transmission is 
completed. The computers will be able 
to process up to 100 received messages 
per minute. 

The reservations computer will handle 
incoming reservation messages. These 
will be automatically fed into the com¬ 
puter, which will initiate the required 
action and generate any necessary reply. 

This computer will store, on disc files, 
a complete record of flights for 12 
months ahead and will hold up-to-date 
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BOOKING AN 
AIRLINE SEAT 

PART TWO 

The volume of messages handled by an 
international airline—such as Qantas—is so 
great, and growing so rapidly, that 
it will soon be beyond the capacity of human 
operators to handle it. To forestall this 
situation Qantas has embarked on a plan for a 
fully computerised communications and 
reservations system, called Qantam. 


By Colvin Walters 

cations system is shown diagramatically 
in the accompanying panel. Posmaster- 
General’s (P.M.G.) and Overseas Tele¬ 
communications (O.T,C.) lines are 
coupled to the computer by means of 
three IBM 2702 transmission control 
units. These permit attachment of multi¬ 
ple lines to the computer, each control 
unit handling up to 31 lines for simul¬ 
taneous acceptance of data for the 
computer. 

Two of the 2702 transmission control 
units will be in operation at the same 
time. The third will be a standby unit 
to be used in case of breakdown. Thus, 
as each unit will handle 31 communi¬ 
cation lines, 62 such lines can be 
operated simultaneously into and out of 
the computer. 

MULTIPLEXING 

This is possible because the computer 
can “read in” or “read out” information 
at a very much greater rate—about 150 
times—than it can be handled by a 
teletype circuit. Thus, with a suitable 
multiplexing circuit, it can accept infor¬ 
mation from a large number of lines, 
all operating simultaneously. 

The multiplexing is achieved by using 
a sampling technique in conjunction with 
a delay line. The delay line is a length 
of nickel-steel wire with a magneto- 
strictive transducer at each end. The 
transducer introduces the electrical 
impulse as a sonic pulse at one end 
of the wire, and the pulse travels along 
the wire at a definite rate, eventually 
arriving at the second transducer. This 
converts it back to an electrical impulse, 
which is amplified and then fed to the 
first transducer again. Thus the informa¬ 
tion goes around the loop continuously, 
and is thus stored, or “delayed” for as 
long as may be required. 

The sampling mechanism looks at 
each line in turn—for a very brief 
period—notes the condition of the line 
(i.e., whether a “mark” or a “space”) 
and passes this information to the delay 
line where it is stored as already 
described. It then moves to the next 
line, notes its condition, and repeats the 
process. In between sampling one line 
and the next, sufficient space is left 
on the delay line to accommodate five 
information “bits,” or one teletype 
character. 
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information regarding the availability of 
seats and the names of all the pas¬ 
sengers. Phase one will also handle the 
ordering of special diets and other 
matters such as the need for a bassinet. 

Phase two will see the complete take¬ 
over, by the reservations computer, of 
all aspects of reservations and provision 
of a push-button system of bookings. 
It will even handle hotel reservations 
and car hire. 

Under the phase two system a cus¬ 
tomer in New York who wants to book 
a seat on a flight from Sydney to Hong 
Kong will refer the matter to the booking 
clerk in New York. This officer will 
use a small keyboard unit to ask the 
computer in Sydney whether seats are 
available for that flight. The computer 
will search the records in a fraction 
of a second and its reply will be dis¬ 
played on a screen attached to the 
clerk’s keyboard unit. 

If a seat is available, the passenger’s 
name and other necessary details will 
be transmitted through the keyboard by 
the booking clerk. On receipt of this 
information, the computer will record 
the reservation, updating the files in the 
process. Thus, if this was the last avail¬ 
able seat on the flight, a similar request 
from, say, London a few seconds later 
would find the flight “not open.” 

In such an event, the computer will 
instantly search its files for alternative 
flights on the same route, and offer 
these to the customer. If the customer 
is particularly anxious to travel by the 
original flight it will put him on a wait¬ 
ing list against the posibility of a can¬ 
cellation. If a cancellation does occur, 
the computer will immediately refer to 
the waiting list, select the first customer 
in order of priority, up-date the flight 
list, and notify the booking office from 
which the inquiry came. 

Phase one or the automatic tele¬ 
communications system of Qantam will 
be capable of handling over 6,000 mes¬ 
sages per hour. 

The complete phase one telecommuni- 














After all the 31 lines have been 
sampled there will be 31 “sections” or 
“blocks” on the delay line carrying one 
“bit” of information. All this informa¬ 
tion is held in the delay line by sending 
it around the loop again and again until, 
after a prescribed period (actually about 
20 cycles of the delay line), the sampling 
mechanism again samples each line 
sequentially. If the state of any line has 
changed, this represents another “bit” 
of information, and this is added to 
the previous bit in the section of the 
delay line representing that particular 
line. 

This process continues until one of 
the blocks is filled. This block is then 
discharged into the computer. The 
important point to note here is that this 
discharge of information takes place in 
a fraction of the time that it took 
to acauire it from the incoming tele¬ 
type line. The reason for thF is that 
each bit presented by the line was 
sampled for only a small fraction of 
its total duration, thus creating a new 
s*t of pulses, very much smaller than 
the original. And by reason of the 
sampling technique, these remain closelv 
soaced so that the total duration of 
the whole character is also reduced. 

ADDITIONAL DATA 

At the same time as this transfer 
occurs, information is added which tells 
the computer from which line the parti¬ 
cular character came, whether this parti¬ 
cular line r currently on “letter shift” 
or “figure shift,” plus a check “bit” to 
check the accuracy of each character. 

While this is a complex operation 
which, even in simplified form, takes a 
long time to describe, it is all performed 
at very high speed. The teletype charac¬ 
ters arrive relatively slowly, a typical 
soeed being about 30mS (milliseconds) 
for each bit, or 150mS for a five-bit 
character. By compari c on, the same five- 
bit character as stored in the delay line 
will occupy only 2uS (microseconds) and 
can, therefore, be discharged into the 
computer in this brief period of time. 

As the messages are fed into the 
computer they are stored in a magnetic 
core memory. The computer analyses 
each message, checks it for character 
errors and, if there are any, will pass 
it on to a communications office for 
further action. If not, it will examine 
the message address, and take the 
necessary action to redirect it. 

From the computer the message record 
is passed to one of two 2841 file control 
units. These units control the mechanism 
of the 2311 magnetic disc storage unit. 
They provide complete control of the 
transfer and data checking between com¬ 
puter and the 2311 storage unit. They 
also execute commands to search stored 
indexes, directories and tables. 

The message is now passed into the 
2311 disc storage file units. There are 
four of these. One is a master file, one 
is a copy and there are two spares.The 
magnetic discs are about 15 inches in 
diameter, suitably spaced from one 
another, and stacked in groups of six. 
In appearance they look like the racks 
of records in a juke box. A read/write 
head is inserted between the discs so 
that characters can be written or read 
on both sides of the discs. The head is 
moved back and forth across the disc 
to select required track, while the disc 
revolves to provide the read/write func¬ 
tion. 

Each pack of six discs can carry up 


to 7.3 million characters. Average access 
time for the extraction of data is 85 
milliseconds. The purpose of storing the 
message on a disc file is to facilitate 
subsequent processing, and transmission. 
The file will retain all messages received 
or transmitted for a period of 24 hours. 
This period will, of course, be reduced 
as the volume of messages is increased, 
but it is estimated that even in 1976 
the file will still be able to hold mes¬ 
sages for two hours. 

The message processing referred to 
above is broken down into three cate¬ 
gories (A) Messages addressed to Sydney 
(B) Messages to be relayed, and (C) 
Messages addressed to reservations. For 
messages addressed to the Sydney area 
(other than reservation) the computer will 
refer to an address directory held in its 
memory. The correct circuit will be 
selected and the message will be trans¬ 
mitted to the receiving point where it 
will be printed out. Subsequent distribu¬ 
tion will be by hand. 

For me sages which have to be relayed, 
the computer first determines that there 
must be such a relay. It then adds a 
new message serial number, a standard 
heading and ending and gives it a priority 
called a queueing designator. Thus, as 
a particular outwards circuit becomes 
free the appropriate messages are sent 
out according to their positions in the 
queue. 


puter and automatically dispatched to 
the destination. 

In the event that the computer be¬ 
comes “stuck” with a message which it 
cannot route correctly, it will reject it 
to a communications controller who will 
determine the action necessary and re¬ 
enter the message into the system. This 
could arise if, for some reason, a wrong 
address was given. Other factors also 
could bring about this condition. It will 
be possible to re-run a message during 
the 24 hour storage period in order to 
check information, if required. 

As far as communications are con¬ 
cerned we may summarise the sequence 
of operations within the various units 
as follows. A message from a communica¬ 
tion line enters the 2702 transmission 
unit, from which it passes to the 2030 
central processing unit, the computer. 
After analysis it passes to the 2841 file 
control unit then into the 2311 magnetic 
disc file storage unit. 

The message is stored in the 2311 file 
unit in the “queue” according to its 
priority. When the computer or central 
processing unit finds that there is a com¬ 
munications line free for the transmission 
of an outwards message it examines the 
2311 disc file, finds the message for that 
destination with the next priority in the 
“queue,” seizes upon it, and sends it out 
through the 2702 control unit and thus 
to the communications line. 


The computer can deliver messages to 
each outgoing circuit simultaneously. For 
this function the 2702 controller provides 
a form of reversed multiplexing. Broad¬ 
ly, it functions in re¬ 
verse, to enable the 
messages to be fed 
out of the computer 
at a high rate, stor¬ 
ed. and directed to 
the appropriate line 
at the correct speed. 

Messages addres¬ 
sed to reservations 
control for booking 
or cancelling seats, 
will be passed on by 
the communications 
system computer to 
the reservations 
computer as shown 
by the dotted lines 
in the diagram. This 
computer will pro¬ 
cess the message. 

Conversely any mes¬ 
sages which have to 
be transmitted from 
reservations will be 
sent to the com¬ 
munications com- 


The time-consuming techniques at 
present in use at the Qantas Reserva¬ 
tions Centre and described in the first 
part of this article will be eliminated 


☆ 


A block diagram 
of the Qantam 
system, showing 
the three main 
sections; Com¬ 
munications, Res¬ 
ervation and Com¬ 
mercial, and how 
these are inter¬ 
connected. The 
2702 units in the 
top left corner en¬ 
able a large num¬ 
ber of incoming 
lines to be 
handled at the 
same time. 
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The Quant am system will employ three separate, but interconnected IBM 
System 360s. A 360 Model 30 similar to the one shown here will provide a 
telecommunications system and a seat control system for the Reservations 

Department. 


by the Qantam system. The availability 
of all seats on every passenger flight 
controlled by Qantas Sydney, will be 
kept up to date within the computer. 
During phase one, flight status informa¬ 
tion will be teletyped to various booking 
offices at regular intervals. With the in¬ 
troduction of phase two, this information 
will be available instantly, on demand, 
to any booking clerk, anywhere in the 
world, who is equipped with the neces¬ 
sary desk set. 

RESERVATION STORAGE 

The disc storage files in the 
seat reservations section will hold a vast 
amount of information referring to 
flights and passengers for Qantas and 
associated carriers. This will be avail¬ 
able for immediate access. One 2311 
disc storage unit in the seat reserva¬ 
tions section will keep an inventory of 
flights, and the seats available in first 
and economy classes for every flight, by 
Qantas and associated carriers out of 
Australia. Also records for flights in¬ 
wards from the East and the Pacific 
Islands will be kept. 

Another 2311 disc storage unit in the 
seat reservations section will keep 
a record for 12 months in advance, of 
the names of passengers who hold book¬ 
ings for seats. This file will also keep 
a waiting list for every flight, and de¬ 
tails of passengers* special requirements 
referred to earlier. 

During the first phase all the offices 
of Qantas in Australia and overseas will 
be served by the teletype machines as 
at present. During the second phase the 
Australian offices will be provided with 
desk sets as previously mentioned — 
these will gradually be provided in Qan¬ 
tas offices throughout the world. 

The largest computer in the Qantam 
system will be that in the commercial 
data processing section shown diagra- 
matically in the accompanying panel. 
This will replace a computer now in 
operation at Mascot, for processing com¬ 
mercial and industrial functions within 
the company. It will consist of a central 


processing unit, three IBM 2311 magne¬ 
tic disc drives, six magnetic tape units, 
a high speed 1100 lines per minute 
printer, a unit for reading and punching 
cards, and tape and disc control units. 

In the Qantas organisation there are 
about 160,000 essential spare parts scat¬ 
tered at various points throughout the 
routes flown by their aircraft. These 

S arts are needed to keep the airline’s 
eet of Boeing V-Jets and Lockheed 
Electras in the air. About 20,000 of 
these parts are wanted every week. It is 
the job of this computer to supervise 
the inventory of theses spare parts. The 
location of every part will be known, 
as well as the number of hours it has 
been in use. The latter is important, 
because many parts have to be with¬ 
drawn from service on a strict time 
basis. 

The commercial data processing sec¬ 
tion will process data necessary for the 
analysis of labour and material costs. It 
will maintain personnel statistics, pre¬ 
pare payrolls, control all aspects of 
revenue and expenditure, and pro¬ 
cess data for use in scientific studies. 

The Qantam system provides for suffi¬ 
cient stand-by in the event of failure 
of any piece of equipment. This is im¬ 
portant as the communications and 
reservations department is required to 
operate 24 hours a day. The communi¬ 
cations section will be given top opera¬ 
ting priority as messages are flowing at 
all times and equipment must be avail¬ 
able to handle them. 

Interconnection of the computers will 
be a feature. When required, communi¬ 
cations processing can be switched over 
to the reservations computer by the 
operation of two push buttons. The in¬ 
terconnection of files and control units 
will allow either computer to have access 
to information immediately. The func¬ 
tions of the reservations computer will 
then fall to the commercial computer. 
Standby power for the system will be 
provided by a system of batteries and 
motor alternators to cater for any fluctu¬ 
ations or interruptions to the city elec¬ 
tricity supplies. 


This standby system is, in itself, quite 
a large undertaking and represents a 
large proportion of the capital cost of 
the whole system. A computer, and par¬ 
ticular the delay line portion of it, is 
extremely vulnerable to power breaks, 
even very brief ones occupying no more 
than a fraction of a second. 

For this reason the emergency supply 
must be a “no-break” system; there is 
no time to switch from one supply to 
another. As a first step towards complete 
reliability, the mains supply is derived 
from two separate sub-stations; the com¬ 
pany’s own and an independent one. 
Further there are two lines from the 
company’s station, and on from the 
other station, making three in all. Thus, 
nothing short of a major supply break¬ 
down would deprive the system of power. 

However, should this occur, the 
system is well prepared. At all times, 
the whole computer system, including 
vital air-conditioning, is operated from 
a pair of motor generator sets, each 
delivering 415V AC with a capacity of 
40KVA. A third such unit is held as 
a standby and, for good measure, any 
ONE of these units can carry the full 
load. 

DC SUPPLY 

Input to the motor generator sets is 
240V DC derived—normally—from the 
mains via a transformer and rectifier 
system. This section is duplicated as a 
further precaution. Across this 240V 
DC circuit, but isolated from it by a 
diode, is a 240V battery of accumulator 
cells, kept fully charged by a separate 
charger. Again, the system is duplicated, 
there being two battery banks and two 
chargers. 

Should a power failure occur, power 
will immediately flow from the battery 
bank, via the diode, to the motor section 
of the motor generator set. As far as 
the latter is concerned, it will not even 
be aware of any change and the whole 
system will continue to run without even 
the briefest interruption. 

Each battery bank will run the system 
for one hour, giving a total of two 
hours protection. Statistically, this is far 
longer than is ever likely to be needed. 

Naturally, all this, plus additional 
buildings, etc., and the rental of the 
computer equipment, costs a lot of 
money. Phase one will involve an expen¬ 
diture of £190,000 in capital cost, plus 
£240,000 a year in computer rental. 
Phase two will involve a further 
£50,000 in capital cost and an additional 
£200,000 a year rental. Although this 
seems a lot of money, it is expected 
that the expenditure will be more than 
offset by the increased revenue result¬ 
ing from the real-time efficiency of the 
computer system. 

Before closing this article it is worth 
mentioning that a large chain of 550 
motels located across the United States 
of America uses a computer system for 
bookings. This is the Holiday Inn net¬ 
work. This network is expanding very 
rapidly, with a new location installed 
into the network approximately every 
three days. 

In this particular system, a large solid 
state message switching unit is located 
in Memphis, Tennessee. Teletype termi¬ 
nals, modified to include solid state logic 
units, are located in all the Holiday 
Inns. A traveller can make a reservation 
at any other Holiday Inn in the network 
before leaving his current location. The 
accommodation inquiry is keyed in on 

(Continued on Page 59) 
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Although released in Australia only five 
months ago. “Studio Series” Celestion 
speakers have already become best-sellers. 
Reviewers throughout the world have given 
t'-iese fine reproducers "rave” notices . . . 
these wide-range co-axial units are worthy 


NOW 


available 


Australia 


in 


STANDARD "12" MODEL CX1512 

With a conservative frequency response of 
30-15.000 c/s. the CX1512 is rated at 15 
watts r.m.s. Crossover frequency is 4 kc s, 
impedance 15 ohms. Two voice coils, com¬ 
pression type tweeter. 

£19/10/- 


CX1512 


DELUXE 12" MODEL (X2012 

Power handling capacity is 20 watts r.m.s.. 
frequency response is conservatively quoted 
at 30-18.000 c s. Electrical crossover fre¬ 
quency is 4 kc s. The sound quality repro¬ 
duced by the CX2012 makes this Celestion 
unit popular in professional studios. 


CX2012 


of the most advanced high fidelity system. 
Speakers of similar quality and price in 
the U.K. are usually twice this price in 
Australia! 


CELESTION "DITTON 10" 

Please see our separate advertisement in 
this issue. The “Ditton 10” is the most 
advanced compact speaker system! 


£29/10/- 


urmaoic. 

£94 


SPECIAL STEREO OFFER! 

Pioneer SMB-161 Stereo amplifier AM/ 
AM SW tuners. Dual 1010 hi-fi turntable, 
two 8in Goodmans wide range 
loudspeakers. All brand new 
and guaranteed. 

KELLY SPEAKERS 

The name Kelly and loudspeaker quality 
are synonymous. Encel Electrics are Kelly 
distributois . . This is why the price is 

lower than ever. The Mk. 

priced' ,‘ S £19/10- 

And the famous Kelly ^ , _ 

Ribbon tweeter (Mk. II) £19/10“ 

This renowned tweeter is the most effec¬ 
tive treble reproducer ever released, 
regardless of price. 

Crossover to match .. . *>■/ Iw/- 

DICTATING MACHINES IN STOCK 

Stenorette. Philips. Geloso, etc. 

LEAK "STEREO" 30 

Now can be the best time to change your 
stereo amplifier to solid state equipment. 
The Leak Stereo 30 is smaller, lighter and 
more reliable—and the Encel trade-in price 
will delight you. Write straight away for 
your price!__ 

TAPE RECORDERS 

Warehouse stocks at the moment include 
the new OKI FT2020, the REVOX G36. 
TANDBERG model 64 and 74B, Brenell. 
Akai M8, 707. X4. Philips EL3548. EL3549, 
EL3300, National 703S, 705. 755S. Sony 
200, 357/4. 500a, Orundlg, Ferguson. Tru- 
vox. Geloso. Manufacturers agreements for¬ 
bid advertising prices. Please write now 
for your personal quote. If the recorder you 
require is not listed, it’s probably in stock. 
Write now? _ 

TURNTABLES NOW IN STOCK 

Orpheus. Labcraft, J.H., Lenco, Garrard. 
Thorcns. Dual, etc._ 

THE LUX S011—SOLID STATE STEREO 
AMPLIFIER 

Throughout Australia customers report out¬ 
standing results with the SQU. Twenty 
watts output in each channel, 4 mV input 
sensitivity, scratch and rumble filters, loud¬ 
ness control and separate bass and treble 
controls are major features. Come to the 
new auditorium at 431 Bridge Road, Rich¬ 
mond and hear thisi 
remarkable stereo ampli-J 
Her. Only .... J 


kBDincu. 

£95 


WHAT IS AH EMQ1 

Everyone is familiar with an EMF . 
but what is an EMQ? Our mall order 
department procedure has been stream¬ 
lined in order to give you better than ever 
mail service. Ask for an EMQ ... an 
Encel Mail Quote. No matter what you 
want, even if it is* not listed, we will give 
you an EMQ with alacrity. Spend five- 
pence on a stamp and save a fortune! 

UHIQUE EHCEl STEREO SYSTEM WITH 
5 SPEAKER EHCLOSURES 

If you wish to purchase a complete stereo 
system at budget rates, this outstanding of¬ 
fer must interest you. Included are the 
Star SA30 stereo amplifier — 10 watts 
RMS each channel, Labcraft 643 turntable 
fitted with B and O stereo diamond magnetic 
cartridge, two “Encel-ette” 5 speaker sys¬ 
tems with oiled walnut or teak cabinets. 
Each speaker system employs 
four 6V4in speakers and one 

2*/iin tweeter. 

The new model Encel X1212 stereo ampli¬ 
fier may be substituted without additional 
cost! __ 

KEF SPEAKERS 

The new model KEF “Celeste” with the im¬ 
proved KEF super-tweeter is now in our 
showrooms. HF performance is consider¬ 
ably improved with the new treble unit. 
Check our price now on this remarkable 
wide range system. __ 

THE NEW ENCEL X1212 STEREO 
AMPLIFIER 

A completely new X1212 Encel amplifier is 
now available — with new features includ¬ 
ing improved design and performance. 
Many hundreds of the previous model were 
sold — now the X1212 is better than ever! 
12 watts output each channel, 30-50,000 c/s 
frequency response, input sens^ 4mV. Al¬ 
though the specifications C J J #4 A / 
have been improved the£4*4/ IU/ 

AMPLIFIERS NOW IN STOCK 

LEAK, Truvox, Pioneer. Lux, Trio, Encel, 


speakers, ui you 

5 £ 94 / 10 / 


See the reviews in April “Gramophone” 
(P. 511) and June “Hi-Fi News” <p. 73). 


EXCLUSIVE ENCEL 
OFFERS FOR DECEMBER 


| The well-known Star SA30 or the new 

1 Encel XI212 stereo amplifier, Labcraft 
605 turntable. J.H. tone arm, ADC 770 
stereo diamond cartridge, two twin cone 
lOin Wharfedale RS Dd speakers. (If you 

prefer them, Richard Allen s --- 

lOin or Stentorians). List! 
price £132 .. . 

2 Labcraft turntable with diamond stylus, 

• 10 watts per channel stereo amplifier, 
two Wharfedale 8in RS/DD fPf 
Speakers, Best value ever .. ♦ 

3 SANSUI SM34 stereophonic amplifier 
complete with AM/AM/FM/SW tuners. 
J.H. turntable, J.H. tone arm. ADC 660 
cartridge (diamond) two Good- ^ 41/11 

mans or two Celestion 12in | Aw 
wide range speakers. " I¥# 

4 Pioneer SMB 161 stereo amplifier with 
AM/AM/SW tuners. Labcraft 643 

turntable, B. and O. stereo diamond 
magnetic cartridge. two 
8in RS/DD Wharfedale 

speakers. 

(With the Labcraft 605 turntable. All- 

Balance tone arm and ADC 770 cart¬ 
ridge .£99/10/ 

5 Leak “Stereo 30” solid state stereo am¬ 
plifier OR Leak “Varislope” pre-amp 
with “Stereo 20” power amplifier, two 
Goodmans Tri-axiom 212 j “ * 

wide range speakers. AI 
magnificent combination." 

(Ask for an estimate with other speakers 
of your choice.) 

TONE ARMS AND CARTRIDGES IN STOCK 

Onofon. J.H., ADC. SME. All-Balance. 
Shure, Decca, Pritchard, etc. 

EARLY ENCEL SPECIALS STILL AVAILABLE 

The special offers made from time to time 
by Encel Electronics in “Electronics Aus¬ 
tralia” (Page 15) are kept open for sev¬ 
eral months. In the majority of cases the 
prices quoted are still applicable. Please 
check with us! 


uiamonu 

£89 


wer ampiuier. two 

;£ 159 / 10 / 



nage Koaa, men- 

£69/10/ 


431 Bridge Rood, Richmond, Victoria. Tel. 42-3762 

* Wholesalers * Trade-ins Accepted 
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UNIQUE 

HIGH-LUMINOSITY 
READOUT 


DYNASCAN SOLID STATE 

IDJG-IT_A.I_. VOLTMETER 


Unique Design Gives You Features Not Available Before at Such Low Cost 


Enables You to Use a Highly Accurate, Fast, 
Easy-to-Read DVM for Many More Applications in 
RESEARCH and DEVELOPMENT, QUALITY CONTROL, 
PRODUCTION TESTING, INCOMING INSPECTION, 
and other Measurement Applications 

With specialised experience in the test instrument field, 
DYNASCAN breaks through the high cost barrier and presents 
a reliable solid state Digital Voltmeter that opens new use oppor¬ 
tunities. The Model 111 DVM provides laboratory-standard-type 
accuracy or better, with easy readout—minimises operator errors. 
Unusual flexibility enables you to take full advantage of its time- 
saving, cost-saving convenience. 


SOLID STATE HIGH RELIABILITY 

HIGH-LUMINOSITY WIDE-ANGLE READOUT 

HIGHLY STABLE TEMPERATURE-COMPENSATED 
ZENER DIODE REFERENCE 

ACCURACY ±0.1% OF READING, ±1 COUNT 

READ 0-1000 VOLTS IN 4 RANGES 

ADJUSTABLE DISPLAY TIME 

NO ERRONEOUS OVER-VOLTAGE READING 

AUTOMATIC POLARITY INDICATOR 

HIGH INPUT IMPEDANCE 

ALL-ELECTRONIC 


For further particulars please contact Engineering Products Division 


AMALGAMATED WIRELESS 


(AUSTRALASIA) LIMITED 

HEAD OFFICE: 47 YORK STREET, SYDNEY - 2 0233 


MELBOURNE 
67 9161 


BRISBANE PERTH HOBART 
4 1631 28 3426 3 3836 


LAUNCESTON 
2 1804 


ADELAIOE 

Newton McLaren Ltd. 51 0111 
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PROBLEMS WITH POLES 

Tests carried out by the C.S.I.R.O. Division of Forest Products 
will alleviate the serious shortage of wooden poles which 
has been a major headache of telecommunications and 
electricity reticulation industries, and lead to considerable 
savings in the cost of these items. 


I NFORMATION obtained from tests 
on over 600 full-size poles at the 
C.S.I.R.O. Division of Forest Products, 
South Melbourne, Victoria, has made 
possible a rational approach to the selec¬ 
tion of poles according to the loads they 
are to carry. It was found that poles 
are very much stronger than had been 
assumed and that thinner poles could 
safely be used. Savings in the first year 
after the introduction of modified speci¬ 
fications for poles by only two major 
users will be much greater than the cost 
of the tests. 

The research program was conceived 
in the early 1950s when it became ap¬ 
parent that naturally durable timbers 
were increasingly difficult and costlv to 
obtain. The development of preservative 
treatments by the Division of Forest 
Products made it possible to consider 
some species not previously used for 
poles, but very little information on the 
strength was available. 

A Pole Strength Joint Research Com¬ 
mittee was set up in November, 1954, 
with representatives from electricity 
supply authorities throughout Australia, 
the Postmaster-General’s Department, 
State bodies concerned with forestry, and 
the C.S..I.R.O. Division of Forest Pro¬ 
ducts. Mr J. D. Boyd, of C.S.I.R.O., 
acted as convener and a research plan 
based on his proposals was adopted. 

Five species were tested. They includ¬ 
ed messmate, stringybark, and radiata 
pine, which had been only little used 
earlier, but were plentiful and could 
be made highly durable by preservative 
treatment. Radiata pine is of particular 
importance in South Australia where it 
is the only readily available species. 

The outer layer or sapwood of a pole 
is as strong as the heartwood. but it is 
susceptible to decay and insect attack, 
even in the case of the durable species. 
Because of this, its contribution to the 
strength of untreated poles has to be 
disregarded. Unpreserved sapwood is 
sometimes removed, particularly at the 
butt of a pole, to avoid the unsightly 


appearance of decaying wood and to 
allow easv inspection of the condition 
of the heartwood. 

Long-term investigations by the Divi¬ 
sion have confirmed- that preservation 
makes the sapwood highly durable and 
the pole strength tests have shown that 
preservative treatment does not signi¬ 
ficantly weaken any of the species tested. 
A considerable economy is made possible 
by taking into account the contribution 
of the sapwood to pole strength. 

In the past, users assumed that knots 
reduce the strength of poles considerably. 
In fact, there are usually few knots in 
hardwoods, and the tests at the Division 
of Forest Products showed that they have 
no significant effect on strength. The 
widespread impression that the many 
knots in softwoods such as radiata pine 
would seriously affect pole strength was 
also proved to be false. However, when 
the knot swellings on softwood poles 
were trimmed off to give a smooth out¬ 
line, tests showed that there was up to 
25 per cent loss of strength. Even so. 
the results indicated that smoothed soft¬ 
wood poles could still be attractive eco¬ 
nomically. 

Splitting of the timber as it dries was 
found not to reduce the strength of 
poles appreciably, as an increase in 
strength due to drying offsets the weak¬ 
ening due to splitting. Even when a 
very severely split pole is soaked at the 
butt, as occurs in wet ground, the reduc¬ 
tion in strength is much less than might 
be expected. Compared with the original 
unseasoned pole, the reduction is less 
than 20 per cent. 

In order to obtain the greatest advan¬ 
tage from all the information on the 
strength of poles obtained from the 
tests, it was necessary to consider also 
the nature and severity of loads imposed 
on poles in service. In the past, because 
of uncertainties about pole strengths and 
loads, it was necessary to be very con¬ 
servative. However, a rational new 
method of design was evolved by Mr 
Boyd as a result of consideration of the 


(Below). In the full-scale tests, deflections caused by known loads were 
measured. The loads were increased until the poles broke. 




Power-line poles after impregnation 
under pressure with heated preserva¬ 
tive in a typical treatment plant. 


many factors influencing the strength 
of poles and the loads on them. 

The new method takes into account 
the ability of timber to withstand very 
high loads if these are of short duration. 
This important characteristic of timber 
has been known for many years, but its 
significance in relation to wind loading 
on poles was not realised, although 
meteorological data show that the 
strongest gusts generally last only a few 
seconds. Thus, in earlier calculations, 
no distinction was made between sus¬ 
tained wind loads and momentary loads 
due to strong gusts. The new design 
method also allows for the fact that 
poles of a specified minimum size vary 
in intrinsic strength, and most are some¬ 
what larger than the minimum. In 
addition, when drawing up specifica¬ 
tions, advantage can be taken of the fact 
that there is only a remote probability 
of the weakest poles being subject to the 
most severe combination of loads. 

The testing of full-size poles of only 
five species was a major undertaking. 
Small specimens from the poles were 
also tested, and methods have been 
devised for estimating the strength of 
full-size poles of other species from tests 
of small specimens. Thus, in future, a 
very wide range of species may be used 
efficiently for poles. 

The reductions in the specified girth 
(Continued on page 98.) 








YOU SUPPLY THE FREQUENCIES . . . KODAK TAPE SUPPLIES THE RESPONSE 


And what response! Kodak Sound Recording 
Tape is designed to give you unexcelled 
tone reproduction over the entire audio 
range from 40 to 20,000 cycles. This 
response provides vibrant sound reproduc¬ 
tion lost in some other tapes. Kodak Tape 
has a coating uniformity that never varies 
more than plus or minus .000005 inch. 
Without such uniformity you can expect a 
loss in high frequencies that can only be 
compensated for by setting bias incorrectly. 


Result? Distortion! Kodak Sound Recording 
Tape is lubricated on both sides to mini¬ 
mize head and tape wear. That's not all. 
Kodak tape has maximum freedom from 
drop-out plus a smooth flexibility that 
insures intimate contact with the heads. 
The Kodak Thread-Easy Reel practically 
threads itself and has a built-in splicer. 
Make your next reel Kodak Sound Recording 
Tape. It’s as good as your favorite color film! 

Magnetic Products Sales Division 

KODAK (Australasia) PTY. LTD. 



Kodak 


KM1099 














A typical on-line data processing centre 


ELECTRONICS IN U.S.A. BANKING 


A new electronics computer system, 
installed recently in a U.S.A. agency 
which services the accounts of a 
group of savings banks, speeds up 
bookkeeping operations, eliminates 
human error and greatly reduces cus¬ 
tomer delay. The new system has 
been developed and supplied by 
Burroughs Ltd. 

T HE installation, known as an “on- 
line teller system,” is at Bankers 
Data Processing Inc., in Boston. This 
organisation is licensed under the laws 
of Massachusetts to provide banking 
services for banks, including the keeping 
of account records. 

The new system will update customer 
passbooks and accounts electronically 
while customers are still at teller win¬ 
dows, and will process savings and mort¬ 
gage records for more than 500,000 
customers of 18 Massachusetts savings 
banks and co-opertaive banks involving 
44 separate offices. 

To date, seven banks with 19 offices 
are already part of this new on-line 
teller system, and additional banks are 
scheduled to be added by the end of the 
year. The system links each teller 
directly to a central computer by means 
of window posting machines that can 
send and receive information over con- 
ventional telephone lines. 

To post a deposit or withdrawal to 
customer’s account, the teller merely 
indexes the account number, passbook 
balance and the amount of the current 
transaction. 

This information is flashed instantly 
via direct lines to the B300 computer in 
the BDP data processing centre. The 
computer, at electronic speed, selects the 
customer’s account record from its 
memory, checks the accuracy of the 

The on-line tellers console used by 
Bankers Data Processing Inc., in 
Boston . 


teller’s indexing, verifies that it has 
selected the proper account, then adds 
the new deposit plus any accrued 
interest due and all other items to be 
added to the passbook, computes a new 
balance, and sends a message back to 
the teller console. 

The deposit, addition of interest, and 
any other items to be posted to the pass¬ 
book, along with the new balance, are 
then printed automatically in the custo¬ 
mer’s passbook. The entire transaction 
takes only a few seconds. Rush-hour 
customers will therefore experience 
fewer delays because information is 
handled at electronic speeds. 

One of the main features of the Bur¬ 
roughs on-line bank computer system, 
and the feature that makes it possible, is 
the electronic disc file memory. The 
disc file memory is used to store the 
current details of each customer’s bank 
account. Within the disc file literally 
millions of bits of information are 
recorded on large metal spinning discs 
that resemble oversize phonograph 
records. 


An expert in the “on-line” system 
from the Burroughs parent company in 
U.S.A. recently visited Australia and 
New Zealand to train local personnel in 
the operation of the system. However, 
before promoting the system here, the 
Burroughs company in Australia is 
awaiting the approval of the Postmaster- 
General’s Department for the models 
the company wishes to use. 

Mr W. L. Kerr, general manager of 
Burroughs in Australia, said, “The new 
on-line system provides many direct 
benefits for bank customers, the tellers 
serving them, and the participating 
banks. Customers receive extremely fast 
and accurate service. Tellers are able 
to service more customers with less 
fatigue during the work day. They are 
also much more flexible in their abilities 
to handle all types of customer trans¬ 
actions and service. The bank benefits 
from faster teller balancing at the end 
of the day. Two additional bank bene¬ 
fits are increased protection of records 
from fire and the elimination of bulky 
ledger cards.” q 
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ARE YOU DISSATISFIED 
WITH YOUR AM RIG? 

With a suitable multi-band exciter followed by a linear 
amplifier selected from the range of Mullard Trans¬ 
mitting Valves listed below, you can join the growing 
ranks of sidebanders and get your fair share of DX! 

LINEAR RF POWER AMPLIFIER SSB 
SUPPRESSED CARRIER SERVICE 


Valve 

Type 

Number 

Va 

I a(o) 

P (load) 
(driver) 

PEP 

(out) 


mA 

w 

w 

QV06-20 

600 

26 

0.25 

46 

QV08-100 

750 

130 

1.5 

220 

QV08-200 

600 

150 

1.5 

240 

QV2-250C 

2000 

100 

1.5 

300 

QY3-65 

3000 

15 

1.0 

130 

QY3-125 

3000 

23 

1.0 

228 

QY4-250 

4000 

50 

1.0 

454 

YL1150 

600 

100 

1.0 

109 


More detailed information on these valve types may he 
found in the Mullard Technical Handbook , Volume 3. 


YL1150 


Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, N.S.W. 29 2006 

123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC., 41 6644 

Associated with MULLARD LIMITED, LONDON 


QV2-250C 


The following types are used extensively in SSB 
transceivers of American manufacture and are now 
available from Mullard for maintenance purposes— 
6DQ5 6HF5 8236 


M167 



































Technical 


MOON LANDING TO BE WORLD WIDE TV PROGRAM 


Some time in the next few years the United States hopes to land 
a man on the moon. When that day comes Australian TV viewers, 
along with the rest of the world, should be able to watch this 
staggering achievement, as it happens, from the comfort of 
their own armchairs. 


T HE first American landing on the 
moon will be a television spectacu¬ 
lar. A TV camera weighing less than 
seven pounds, developed at a cost of 
2.29 million dollars, will let the whole 
world watch the Apollo mission. During 
liftoff, it will be trained on the faces 
of the three astronauts; once in orbit, 
it will make a strap-hanger out of one of 
them, who will have to give up his seat 
so that the camera will have an un¬ 
obstructed view of the instrument panel. 
(Since the standee will be weightless, he 
won’t get tired; in fact, he might float). 

The only gaps in transmission during 
the entire round trip will be the three- 
to four-hour periods while two of the 
astronauts descend to the moon in the 
lunar excursion module (LEM) and as¬ 
cend to the command module for the 
trip home. LEM’s antennas will not pro¬ 
vide enough gain to send pictures. 

On the moon, one of the astronauts 
will set up a 10-foot parabolic antenna. 
His companion will stay in LEM with 
the camera; the first picture viewers on 
earth will receive of a man on the moon 
will be of the astronaut standing by the 
antenna. When the first astronaut returns 
to the module, the second will step out 
and take pictures of the spacecraft, the 
moon, and the earth, hanging in the sky. 

For transmission from Apollo itself, 
the camera will operate through two an¬ 
tennas — omnidirectional for earth or¬ 
bit and high-gain directional for the trip 
to the moon. 

The TV signals will be relayed around 
the world by communications satellites. 
Except for a few seconds delay at ground 
stations to convert the pictures from 10 
frames per second to the commercial 
rate of 30 per second, they will be “live.” 

Portable as it is, the Apollo camera 
still doesn’t quite meet specifications. The 
2.29 million dollar contract awarded to 
the Aerospace division of the Westing- 
house Electric Corp’s Defence and Space 
Centre was for 5i-pound instrument. 
The first model weighed 9i pounds; the 
one to be delivered weighs 6i pounds. 

“One of our big problems was just 
making the camera survive,” says Charles 
Hoffman, director of engineering for the 
project at Westinghouse. Specifications 
called for an instrument that would 
operate for at least 14 days — two of 
them on the moon. Westinghouse came 


up with a camera that has a meantime- 
bet ween failures of 35 years; the prob¬ 
ability that it will fail in any given two- 
week period is 0C1 per cent. 

The camera will have to operate in 
the shock and vibration extremes of 
blastoff and weightlessness, in tempera¬ 
tures of from 250 deg. F. during the 
lunar day to minus 275 deg. F at night, 
and at pressures of from 5 pounds per 
square inch in the spacecraft to almost 
none on the moon. 

To reduce heat, a white titanium di¬ 
oxide coating on the top of the camera 
will reflect ultraviolet radiation from the 
sun, and a silver coating on the sides 
and bottom will reflect infrared radiation 
from the moon. The camera’s normal 
power consumption will guard against 
cold, as will a special cover that will be 
used at night. An aluminium container 
l/8in thick on the top and 1/16in thick 
on the sides will give protection from 
micrometeoroids. While it’s in LEM, the 
camera is cushioned within a shockproof 
case. 

Light levels on the moon will vary 
from blinding sunlight, unfiltered by any 
atmosphere, by day, to mere starlight 
and “earthlight” by night. The SEC (sec¬ 
ondary emission conductivity) vidicon 
tube used in the camera is sensitive 
enough to operate at the night level 
of about 0.09 foot-lamberts. 

The tube is not as sensitive as an 
orthicon, but it can televise moving 
pictures at low light levels where an 
orthicon cannot, since the SEC has faster 
beam erasure. Moreover, the orthicon 
requires a bulky package, is sensitive to 
temperature variations, and must be 
mounted in a specific way to operate. 

Westinghouse will not give details 
on its camera’s light level capabilities, 
because of its military applications. How¬ 
ever, a similar tube now being produced 
by the Dalmo Victor Co., a division of 
Textron, Inc., in Belmont, Calif., is 
known to produce 250-line resolution 
at 10~ 5 foot-candles. 

The camera has four optical systems, 
each using a fixed aperture lens: 

• An 80 degree wide angle lens 
with a focal length of 9i millimeters 
will be used inside the spacecraft. 

• A telephoto lens with a focal length 
of lOOmM and a field view of about 


7 degrees can be used for shots of the 
earth or moon from the spacecraft, and 
for long-distance pictures on the moon. 

• A T-60 lens with a 25 degree field 
of view and 25mM focal length is 
available for the brilliant daylight on 
the moon, when illumination is about 
14,000 foot-candles. 

• During the lunar night, a T-l.J 
lens with the same field and focal length 
—but, obviously, a much larger aper¬ 
ture — will be used. 

The “T” numbers used above are 
analogous to the f stops on a con¬ 
ventional camera, which give the ratio 
of the focal length of a lens to its 
aperture. The “T” number takes into 
account the light attenuation of the lens 
as well as the f ratio. 

The camera will send 320-line pic¬ 
tures at 10 frames per second, although 
it can be -slowed to 0.625 frames per 
second to transmit pictures of 1,280 
lines. The high-resolution pictures will 
come too slowly to show movement; they 
will be stills. 

Still or moving, the signals will 
be transmitted over two S-band fre¬ 
quencies—2,272.5MC from the space¬ 
craft and 2,282.5MC from the moon. 
Under the unified S-band system (“Elec¬ 
tronics,” July 26, 1965. page 98), TV, 
voice and telemetry can share a single 
transponder in the spacecraft. 

However, the 500KC bandwidth for 
TV, limits the camera to a slow frame 
rate and low resolution. 

Separate frequencies are used for 
transmission from the spacecraft and 
from the moon so that the receiving 
stations on earth can separate the source. 
There is only one camera, so there can 
be no doubt as to its position; but 
voice and telemetry will be carried on 
the same carrier as TV. Since one 
astronaut will remain in lunar orbit 
while the others descend in LEM, both 
voice and telemetry will be sent from 
the moon and the spacecraft at the same 
time. 

It would be hard to put a price 
tag on that first picture of an astro¬ 
naut on the moon. Certainly it will 
represent, to the millions of Americans 
watching at home, some return on their 
investment. 

Yet NASA did not buy the TV 
camera merely to entertain the public. 
The main purpose was to provide better 
communications between the astronauts 
and the Manned Spacecraft Center. 
(“Electronics” Vol. 38. No. 17) B 














METERS 


68 RANGES—OVERLOAD CUT-OUT 

0-10 AMPS 0-2500V AC b DC. 

This is a very robust multimeter which will measure 
both AC and DC voltage and current, db, output, capacity 
and inductance, also resistance, to 50 megs. The 88B is 
fitted with a resettable overload cut-out, also a reverse 
polarity facility. The Taylor centre pole meter has an anti¬ 
parallax scale which is calibrated in three colours. 

A high-quality leather case (optional extra) is available 
for protection during transport. 

SPECIFICATIONS 

DC: 20,000 opv; AC: 2,000 opv. 

DC: 2 per cent. AC: 3 per cent. 

DC: 0-2500 (13 ranges), 25KV with probe 
(extra). 

AC: 0-2500 (11 ranges). 

DC: 0-1000mA (13 ranges). 

AC: l-1000mA (9 ranges), 

0-10 A. 

1 ohm-50 megs. (5 ranges). 

As in AC ranges. 
lOOOpF-lOOuF (4 ranges). 

0.2-20H (2 ranges), 

*—10 to +68 (9 ranges), 
ohms). 


Sensitivity 

Accuracy 

Volts 


Current 


Resistance 

Output 

Capacity 

Inductance 

DB 


AC and DC: 


0=1 mW in 600 



88B MULTIMETER 
PRICE: £39/15/- 

Plus Tex et l2*/a P®r cent for Sydney 
Slightly Higher Interstate 



MODEL 101 
PRICE £31/15/. 

Plus Tax at 12*/^ per cent 
F.O.R. SYDNEY 
Slightly higher Interstate 


MODEL 101 


Sensitivity 


4 


Accuracy 

Volts 


Current 


Ohms 

Db 

Output 

Scale 

Extras 

Sixer Weight 


DC: 100,000 opv 
AC: 5,000 opv 
DC: 2%: AC: 3% 

DC:0-1,000 (7 ranges) 
25KV with probe (extra) 
AC: 0—1,000 (5ranges) 
DC: 0—250uA (3 ranges) 

0—1000mA (2 ranges) 
0—10 amps (2 ranges) 

0 — 200 megs (4 ranges) 

— 10 to -4"6?db (5 ranges) 
O-IOOOV (5 ranges) 

5" anti-parallax 3 colour 
Leather carrying case 
8'/T x 7 ‘/ 2 u x 4/2 — 4-Jlbs 


MODEL 127 A 


Sensitivity 

Accuracy 

Volts 


DC 

Current 

Resistance 

DB 

Weight: Size 


DC—20,000 opv. 

AC—1,000 opv. 

DC:—3%FSD: AC—4% FSDl 
DC:0—1,000 ( 7 ranges) 

25KV with probe (extra) 
AC:0—1,000 ( 5 ranges) 

50/uA—100/mA (4 ranges) 
Shunts to I0A available 
0—20 megs (3 ranges) 

—10 to + 62 db (5 ranges) 

I lb: 5y 4 M X 3% M X iy 4 " 



MODEL I27A 
Price £15/15/. 

Plus Tax at 12 ! /i per cent 
F.O.R* SYDNEY 
Slightly higher Interstate 



JACOBY, MITCHELL & Co. Pty. Ltd. 


469-475 KENT STREET, SYDNEY 


(26-2651) 


ADELAIDE: 


PERTH AGENTS: 

C. f. LIDDELOW ft CO., 

««A LIFUJA A fVI C FT 


TASMANIA AGENTS: 
k, w. McCulloch p./l. 

P.O. BOX 606G 
LAUNCESTON (2-5322) 


































TECHNICAL REVIEW 


DRIVERLESS TRUCKS _ 

SPEED FACTORY TRANSPORT 


If you should see a completely driverless truck moving along 
the road, stopping, turning at corners and otherwise acting as 
a normally driven vehicle, don't worry, it's not that one drink 
too many. It's probably a Robotug. 


By John 

T HE Robotug is a tug which moves 
along a track defined by a wire 
embedded in the floor. 

EMI Electronics have developed the 
automatic electronic control system and 
two firms, W. C. Youngman and Con¬ 
veyancer Scott Electronic Vehicles, have 
modified their trucks to meet it. 

Basically, the Robotug is a battery- 
powered tractor guided along its path by 
signals from the wire. The Youngman 
tractor is the larger of the two and can 
haul a 10-ton gross load while the Con¬ 
veyancer Scott model can haul three 
tons. 

The wire, about three-quarters of an 
inch deep in the floor, carries a low vol¬ 
tage alternating current of 2,000cps 
which produces a magnetic field. The 
steering bogies of the tug are fitted with 
two coils (which pick up this field) con¬ 
nected to an electronic steering servo 
device. 

If the tug is centrally positioned over 
the wire the pick-up in the coils will be 
equal and the tug will travel in a straight 
path. If the truck deviates from the 
wire the pick-up in the coils will be 
unequal. 

The unequality is fed to the servo 
steering device which at once corrects 
and steers the tug back again until the 
pick-up in the two coils is equal. The 
device works rapidly and the time taken 
to bring the tug back on to the “straight 
and narrow path” is infinitesimal. 

In a simple system the control wire 
forms a single continuous route, but 
more complicated systems have been 
designed which include multi-tracks, 
intersections, divergences, cross-overs, 
etc. 

Selector switches mounted on a pro¬ 
gram unit enable commands to be given 
so that the tugs can proceed by the 
most direct route to all desired points. 

Collisions are avoided by dividing the 
tracks into sections called “blocks” 
similar to railway signalling practice. 
Each section is supplied with current 
and control signals from “block” control 
units. 

Up to seven separate sections may be 
controlled from one unit which is hous¬ 
ed in a weatherproof case suitable for 
wall or pillar mounting. 

To prevent collisions between vehicles 
following one another electrical inter¬ 
locks are fitted between each section. 
These interlocks prevent adjacent sec¬ 
tions being simultaneously energised, so 
that when one tug is halted a following 
vehicle will automatically stop one clear 
section away. 

Robotugs, in addition to following 
the correct route, must be loaded and 
unloaded. For this there are two methods 


Marriott 

of stopping. Firstly by preselected stops. 

When the system is laid it is decided 
where the stops are required and at 
these points “count” coils connected in 
series with the guidance wire are buried 
in the floor. These coils are sensed and 
counted by a device fitted on the tug. 

So that the tug will stop at the places 
desired it is fitted with a program unit 
with a number of switches. 

It is only necessary to depress the 
switches corresponding to the required 
stops and to press the start button and 
the tug will automatically take the short¬ 
est route to the stops selected. 

At the stops the tug is restarted by 
pressing the appropriate button. When 
the Hast stop is completed the tug re¬ 
turns automatically to its point of origin. 

The second method of stopping is by 
a control switch fitted on the vehicle. 
The tugs travel at two miles an hour 
and it is easy to operate this switch 
while the tug is moving. 

Although the tugs move slowly it is 
obvious that considerable damage could 
result should they get out of control or 
collide with other vehicles or pedes¬ 
trians. A number of safety devices are 
therefore built in. 

AUTOMATIC STOP 

The tug, for example, cannot move 
unless its steering coils are picking up 
the magnetic field from the buried cable. 
If it runs off the track it will stop. 
Similarly, if the track current fails the 
tug will stop. 

A safety bumper extends about 15- 
inches in front of the tug. On contact 
with any obstacle the bumper collapses 
against the vehicle and operates a switch 
which automatically stops the drive 
motor and applies the brakes. 

Other automatic devices can be in¬ 
stalled. For example, the tug can auto¬ 
matically open and close doors, or it 
can operate traffic lights to prevent 
traffic crossing its path. This latter 
system is installed at J. Lyons’ ware¬ 
house at Greenford where the tug has to 
cross a main road, and also at EMI’s 
record factory. 

The Robotug system was originally 
designed as an automatic goods hand¬ 
ling truck with an electronic brain. 

Since then it has undergone many 
modifications and been adapted to 
numerous applications. Its main advant¬ 
age is that it can readily be adapted to 
suit the particular user’s requirement. 

At present it is in use in a number 
of factories to transport goods. In EMI’s 
record factory, for example, it trans¬ 
ports 50,000 pop records from point to 
point in two minutes, a job which would 
take hours otherwise. 


British Rail use it to transport goods 
in some of their warehouses to permit 
the movement of a larger tonnage with 
less manual effort. 

Car makers have found that it leads 
to a more even and regular flow of 
components than was the case when 
human labour was employed. At J. 
Lyons’ factory at Greenford it is used 
to transport packed goods to the dis¬ 
patch bays. 

This involves crossing a busy road, 
so it is made to operate automatically 
its own traffic lights. The company re¬ 
ports that it is “very popular” with 
employees since it eliminates the neces¬ 
sity for man-handling trucks in the open 
in all weathers* 

It has met with considerable success 
abroad, being installed in factories in 
France, Poland, Germany, Italy and 
Australia and ih Japan it is used in a 
shipyard for transporting heavy com¬ 
ponents. 

(The Australian system is at Associ¬ 
ated Battery Makers of Australia Pty. 
Ltd., Padstow, N.S.W.—Editor.) 

The largest system installed so far is 
at the warehouse of GKN at Darlas- 
ton, where 40 tugs serve a large net¬ 
work of stations. An illustrated mimic 
diagram at the control station continu¬ 
ously indicates the whereabouts of all 
tugs. 

At the GKN*s Heath Street Division 
factory, Birmingham, metal screws still 
hot from the hardening furnaces will be 
transported to the cleaning plant by the 
first Robotug dfiverless truck system to 
incorporate automatic unloading equip¬ 
ment. 

This Robotug can be programmed to 
stop automatically at any one of ten 
furnaces. Three full baskets of hot 
screws are then transferred from a stor¬ 
age conveyer to three short sections of 
conveyor permanently fixed to the top 
of the Robotug. Safety rails are raised 
and the tug started. 

On reaching the cleaning plant, the 
Robotug automatically stops at a precise 
point, the safety rails drop, and a mech¬ 
anical ram transfers the three full 
baskets to another conveyor for the 
next process. 

Although EMI have installed more 
than 100 Robotugs they are not resting 
on their laurels but are actively em¬ 
ployed on improvements and new ideas. 
With the growing acceptability of com¬ 
puters the Robotug could be linked to 
a central computer control. 

This could determine the route and 
destination of each tug and allocate it 
to its next task. Thinking even further 
ahead EMI Engineers are investigating 
the possibilities of its use for guiding 
aircraft in fog to* their parking areas. 

There is no doubt that there is a big 
future for automated vehicle systems, be 
they in the factory, on the tarmac, or 
on the road, and the Robotug system 
will be worth watching over the next 
few years. O 

(“Electronics Weekly,” 6/10/65.) 
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These new models C9-6L and C7-5L are the latest 
version of the two most widely used ROLA range 
of loudspeakers for car radio purposes. They in¬ 
corporate the new Ferrite magnets, which besides 
greatly increasing the acoustic efficiency of the 
speakers also allow savings in the space required 
for their fitting—a very important consideration 
with car radio installations. Their rugged con¬ 
struction enables them to withstand the severe 
environmental conditions including wide tem¬ 
perature variations and mechanical shock to 
which they may be subjected. Of equal impor¬ 
tance is the fact that they will fit practically all 
makes of cars. 


yiM/IAM 



























ROLA 


Seldom has so much performance been packed into a 
small loudspeaker as that found in the new ROLA C8MX 
which has been designed particularly for stereo. 

Its Frequency Response is within ± 6db from 40 to 12,000 
c.p.s. Its Peak Power Handling Capacity is 16 watts. The 
efficient Ferrite magnetic system and a thoroughly engi¬ 
neered diaphragm design ensure both high acoustic effi¬ 
ciency and the excellent transient response which is the 
hallmark of a top-quality, wide-range loudspeaker. 

The only thing "low" about the C8MX is its price. 


The “Slimline” Enclosure 

The ROLA designed "Slimline" enclosure has 
been developed specially for use with the C8MX 
and for application in the average home where 
living space is usually at a premium. 

Its dimensions are 26" high, 18" wide and 6 3 /s" 
deep. (Note the front to back depth.) 

A brochure containing full constructional details 
of the "Slimline" enclosure:—which is simple 
and inexpensive to build —can be obtained from 
our Distributors or direct from our Melbourne 
and Sydney offices. 


OLA PECIAL RODUCTS PTY. LTD. 

THE BOULEVARD, RICHMOND, VICTORIA. 42 3921. N.S.W. OFFICE: CALTEX HOUSE, KENT STREET, SYDNEY. 27 6147. 
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TYPE 310 D 


SHIBADEN 

SWEEP GENERATOR 


The Shibaden type 3I0D sweep generator is a high quality, high accuracy instrument 
having wide application wherever high frequency, wide band equipment is utilised 
or serviced. 


FEATURES:- 


* Sweep repetition frequency is 25 cycles > suitable for the 
measurement of narrow bandwidth. 

* Wide sweep width enables measurement of intermediate 
frequency and high frequency amplifier characteristics. 

* Can be used as a test oscillator between 0.7 Me and 230 Me. 

* The sweep output and CW output have equal level. 


SPECIFICATIONS:— 

Sweep output 
Sweep range. 


Output characteristics. 
Output impedance. 
Output voltage. 
Output Attenuator. 

Marker Frequency. 
Marker accuracy. 
Power supply. 
Dimensions. 


I Me to 220 Me in 12 switched bands 
I Me to 50 Me. More than 50% of centre 
frequency 

over 50 Me. Better than 20% 

Within ± 0.5 dB 
50 ohms (VSWR less than 1.2) 

1,0V rrrvs (in 50 ohm load) 

Fixed 3dB, 6dB, IOdB, 20dB x 2 
Variable 3dB 

0.7 Me to 230 Me (switched 12 bands) 

± 2 % 

50 cycle, A.C. 

10.2" (H) x 17.2" (L) x 13.2" (D) 


Supplied complete with power cord, output cable, marker output cable, horizontal output cable, 
detector probe, terminating resistance, two impedance transformers, providing choice of output 
impedances—50, 75 and 300 ohms. 

Fixed attenuator (20 dB) and spare pilot lamps and fuses. 


for farther information contact 
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ALL WEATHER 

CARRIER 


TECHNICAL REVIEW 


LANDING SYSTEM 


All-weather operation is a major requirement for any carrier- 
borne aircraft system. Aircraft must be able to operate at any 
place or any time, and to land safely on return to the carrier, 
even if the weather has closed in to zero-zero conditions. While 
much remains to be done, the U.S. Navy is currently 
evaluating, a system with this aim in view. 


By W. J. 

R ECENTLY, the U.S. aircraft car¬ 
rier Kitty Hawk has been off the 
coast of San Diego looking for the 
worst weather it could find. Ideally, 
that would be a rainy night with no 
visibility, high seas, and a rough wind. 
So, when the weather is bad, a Navy 
pilot takes off in an F-4 fighter, flies 
around for a few minutes, and lines 
the plane up for a landing. He’s still 
four miles from the deck and 1,200 
feet above the sea; but barring a wave- 
off, his part in the mission is over. 

He relinquishes the controls to an 
automatic system that guides the plane 
down to the flight deck, which is pitch¬ 
ing and rolling, for a perfect landing. 

The landing equipment is known as 
the AN/SPN-10, Made by the Bell 
Aerosystems Co., a subsidiary of Tex¬ 
tron, Inc., it has existed as hardware, in 
one form or another, since 1954. With 
the improvements built into the equip¬ 
ment currently under test, the Navy 
hopes to achieve an operational Mode 
I landing system—an automatic, hands- 
off system that will land a plane on a 
deck in zero-zero visibility. 

Current tests are for technical evalu¬ 
ation of Mode I landing. Operational 
evaluation has not yet been scheduled. 

However, the SPN-10 has been 
operational in Mode III on four car¬ 
riers, since April. In that mode, the 
pilot does the landing under verbal in¬ 
structions from the radar man on the 
ship. Mode II, in which the pilot lands 
the plane with visual instructions on a 
cockpit display, underwent technical 
evaluation last year and will get opera¬ 
tional tests later this month. The mini¬ 
mum ceiling for Mode II and Mode III 
is 200 feet, the minimum visibility a 
half-mile. 

The SPN-lO’s radar spots an ap¬ 
proaching aircraft by scanning the ap¬ 
proach to the flight deck; at a distance 
of four miles, the area under surveil¬ 
lance is about 10,000 feet wide and 800 
feet high, with the center of the window 
about 1,200 feet above the sea. As a 
plane enters this rectangular space, the 
radar locks on and begins to track. 

Range and angle are fed into a flight 
path computer, processed and transmit¬ 
ted to the plane. At 12± seconds before 
touchdown, deck motion is added to 
the computation loop to synchronise the 
plane with the roll and pitch of the car¬ 
rier flight deck. 

To upgrade the system to operate 
automatically, changes had to be made. 
There could be no errors in the infor¬ 
mation the data link transmitted to the 
autopilot in the plane, and a visible 
presentation was needed to show the 

* Avionics Editor, "Electronics" 
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pilot what was going on so he would 
have confidence in the system. The 
technique used during the last 12i 
seconds before touchdown was changed 
to assure a smoother landing, and the 
reliability of the entire system was im¬ 
proved. 

To assure the validity of the radio- 
frequency data link between ship and 
plane, a monitor was installed aboard 
the carrier. Flight information generat¬ 


ed by the navigational computer is sent 
to the ship’s tactical data system, where 
it is converted from analog to digital 
form and then transmitted to the air¬ 
craft. A receiving antenna on the carrier 
picks up the same message; this receiver 
sends the message back to the naviga¬ 
tional computer for comparison with 
the original message. If the two differ 
in any way, the pilot is waved off — 
told not to land, but to go around again. 

To let the pilot know where he is, 
and to give him confidence in the auto¬ 
matic landing procedure, an improved 
visual situation display was provided. 

Previously, the landing message from 
the ship’s tactical data system consisted 
of command signals to the autopilot and 
range-to-go information for the pilot. 

In the new system, the data blocks 
used for range-to-go were replaced with 
blocks that provide visual information 
on the plane’s error in glide slope, alti¬ 
tude and azimuth. 

The trickiest part of landing is in syn¬ 
chronising the plane's motion with the 
rolling and pitching of the flight deck. 
Earlier equipment predicted the position 
of the deck several seconds before touch¬ 
down; the plane flew a collision course 
with that spot, and “landed” whether 
the deck was there or not. 

In the new technique, data on deck 
motion is added to the glide path signals 
for the last 12£ seconds of flight. The 
plane and the deck are in synchronisa¬ 


tion until one second before touch¬ 
down. 

One of the system’s biggest problems 
has been reliability. Under a Navy con¬ 
tract, engineers at Cornell Aeronautical 
Laboratory are looking for quick fixes 
as well as long-term improvements. So 
far, 17 reliability problems have been 
detected and corrected. 

Quick fixes were made on synchro¬ 
niser tubes, modulators, drivers, receiver- 
transmitter units, the 450-cycle-per-sec- 
ond power oscillator, the position com¬ 
puter, the azimuth-elevation indicator, 
the magnetron, the pulse forming net¬ 
works, RT tubes, the 60/400cps conver¬ 
ter, the spin motor pilot lights and oper¬ 
ational amplifiers. 

Many of the quick-fix problems were 
solved by replacing poorly operating 
components. A relay, for example, that 
would not carry the heavy current re¬ 


quired was replaced with one that 
would. Components with low reliability 
were thrown out. 

Mean-time-between-failures is now 37 
hours, about five times better than it 
was. 

Additional improvements are also in 
the works. Bell Aerosystems has a new 
contract to digitise the SPN-10. The 
radar will be changed to solid state, and 
the system will make extensive use of 
integrated circuits. The CP-789/UYK 
(Univac 1218) will replace the present 
analog computer. These changes alone 
will increase the MTBG to about 150 
hours, the Navy believes. 

The first digitised system is scheduled 
for delivery to the Navy’s Patuxent 
River test facility in July of next year. 
Plans now are to put the new system 
aboard the larger carriers, although 
some of the smaller ships may get them, 
too. 

The shipboard portion of a landing 
system is expected to cost nearly two 
million dollars. Data links for ships and 
aircraft will cost nearly £100 million 
dollars. Industry has submitted proposals 
to Navy’s Bureau of Weapons for de¬ 
velopment and production of data link 
equipment. By the end of next year, 
1,000 planes are scheduled to be equip¬ 
ped with the landing system, and the 
Navy will be ready for all-weather 
flying. B 

(“Electronics,’* Vol. 38, No. 18). 
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Radar determiner the plane's position, the computer determines its flight 
path, compares the two, and sends corrective commands to the plane . Deck 
motion is added just before touchdown . 
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HAS A BIG HEART 
FOR HARD WORK! 



MINISCOPE is the most versatile soldering iron, small but sturdy, it handles 
like a pencil to reach otherwise inaccessible spots. MINISCOPE does highly 
efficient work on miniature components, as well as on larger items usually 
requiring a conventional iron of up to 75 watts. Only two inexpensive parts 
should ever need replacement. One Miniscope will perform the work of several 
more costly soldering irons. 

9 SPEED: FIVE seconds from cold, thereafter instantaneous. MINISCOPE is the 
Fastest Iron ever designed. As your finger depresses the Feather-touch lever, 
MINISCOPE is turned on. Complete temperature control at your finger-tips. 
Heat only where, when and as much as needed. This is exclusive to Miniscope: 
No other soldering iron has this feature. 

0 NO FATIGUE: Weight ONLY l 3 / 4 ozs. complete—it's perfectly balanced, com¬ 
fortably designed handle reduces operator's fatigue, thus allowing accurate, 
quick and steady motion through the longest jobs. 

^ MORE CONVENIENCE: Leave MINISCOPE switched off until the cold tip touches 
the spot to be soldered. Only then press the control lever and your joint will 
be completed without ever having endangered surrounding components Your 
Miniscope operates on voltages from 2.5 V. to 6.3 V., A.C. or D.C., or from 
240 V. A.C. mains through a “NATIONAL" Scope Transformer. 

ft FULLY GUARANTEED W/TH TIME TESTED DEPENDABILITY 

PRICE: 52/9 ($5.28) 

NEW “NATIONAL” TRANSFORMER 

For full protection insist on a “NATIONAL " 

Scope Iron Transformer , the only transformer 
approved by the iron manufacturer to ensure 
full operating efficiency. 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 



AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO- PTY. LTD. 

THE CRESCENT , KINGSGROVE, N.S.W. 500111 




TASMANIA: W. P. MARTIN PTY. LTD. 

202 Argyle Street. HOBART 

S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cabl,p Street, WELLINGTON, C.3 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


VICTORIA: 

A.E.E. CAPACITORS PTY- LTD- 

202 BELL STREET, PRESTON. 44-0491 

W. AUSTRALIA: I. W. HOLMAN & CO 
249 James Street, PERTH 
QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 




IE0G3IE 


Wm. J- McLellan & Co. Name 
Pty. Ltd. 

THE CRESCENT , KINGSGROVE , Address 
N.S.W. 50-0111 

m My usual supplier is 

ftHRiiHHiHHHBi 
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Radio Alarm 

“Telmar,” a small metal box, which may be carried by an 
individual or plugged into a cradle under the dashboard of a 
car, immediately alerts the owner that someone needs urgently 
to get in touch with him. An automatic telephone number is 
allocated to each member in the service. When this number is 
dialled, the portable unit emits a loud “beep” until a release 
button is pressed. Thus alerted, the member telephones his 
office, home or other prearranged point. 

The brain-child of Dr Thomas Farrell, of Brighton, Mel¬ 
bourne, Telmar has recently been approved officially for use 
with the P.M.G. radio-telephone in Melbourne and has some¬ 
thing like 50 current subscribers, mostly doctors, practising within 
the P.M.G. service area. The portable unit measures 2iin x 2in x 
8in and weighs 2£lb (Telmar Pty. Ltd., 222 Albert Road, South 
Melbourne, or Medical Alarm Radio Service Pty. Ltd., 20 Collins 
Street, Melbourne). 

12,000 Calls In A Day 

The switchboard at the new Roselands shopping centre in 
N.S.W. recorded 12,000 calls on the first day the mammoth 
centre opened. This is believed to be an Australian record for 
telephone calls in any one day through a retail exchange. The 
three switchgirls on duty, who averaged 4,000 “Hello Roselands” 
each, claimed that at no stage did the switchboard become 
jammed. 

The Roselands switchboard — claimed to be the most 
modern type in the world — is an S.T.C. Pentaconta 
P.A.B.X, (Private Automatic Branch Exchange) system with 
78 exchange lines, 7 tie lines to other Grace Bros, stores and 350 
extensions. 

The system virtually eliminates mechanical switching gear, 
and the old fashioned “plug and cord” method of switching 
calls, provides faster switching, reduces operational noise and 
requires little if any maintenance. The P.A.B.X. at Roselands 
has been designed to allow phones to be transferred from 
one position to another without new cabling being required 
and incorporates an intercom system controlling truck shipments 
of goods in and out of the bays. 


"Clean" Vacuum 

Small size is teamed with big performance in a new cryo- 
sorption vacuum pump, available from Union Carbide Corpora¬ 
tion. Measuring only five inches in diameter by 15 3-8 inches 
high, the unit is designed to evacuate chambers or test systems 
of 2 k cubic feet (max.) to pressures as low as 10* a to 10 _i Torr. 

The pump, known as the SN-2, operates on the principle of 
gas adsorption at liquid nitrogen temperatures -198.8 deg C. The 
pump chamber, containing two pounds of Union Carbide Mole¬ 
cular Sieve pellets, can be operated by first pre-cooling with liquid 
nitrogen to increase the sieves’ inherently high adsorptive capacity 
for atmospheric gases. When the valve connecting the pump to 
the chamber is opened, rapid adsorption of gas reduces chamber 
pressure. 

Cryosorption pumping performance is improved by prepur¬ 
ging the chamber with dry nitrogen gas to minimise the concen¬ 
tration of non-condensable gases normally present in the air. 
Pumps can be employed in multiple arrangements to evacuate 
chambers of larger capacity. They can also be operated in sequen- 
tial stages to achieve vacuum levels as low as 10~ 5 to 10*® Torr 
in leak-tight systems with low out-gassing characteristics. 

Union Carbide cryosorption pumps have no moving parts 
or working fluids, thereby completely eliminating the danger of 
contamination of back-streaming or oil so common with mech¬ 
anical or diffusion equipment. 

(For additional information write Union Carbide International 
Company, Division of Union Carbide Corporation, 270 Park 
Avenue, New York, U.S.A., 10017. In Australia, 167-187 Kent 
Street, Sydney.) 

Help for Motorists 

At one time or another, most drivers have wondered whether 
they might be going in the wrong direction on a one-way 
street. Now, the doubt can be eliminated by a new electronic 
device that lights up a roadway sign to warn the motorist 
of his error. 

The new directional vehicle detector was developed as a 
result of studies in traffic-control equipment conducted at R.C.A.’s 
David Sarnoff Research Centre in Princeton, N.J., and the R.C.A. 


Micromotors 


A continuous current motor only 30mm 
long and 26mm ip diameter has been built 
and is being manufactured by the Universal 
Escapement Company. It is battery driven 
at between 1.5 and 9 volts, but has a 
very small current consumption (500 milli¬ 
watts maximum) for its power output. 

Life expectancy is 5,000 hours and the 
unit can be fitted with one of 36 types 
of reducer permitting final speeds of one 
revolution per minute if required. A speed 
regulator can also be fitted to give stability 
between plus or minus 1 per cent. More 
information on the micromotor is available 
from the Swiss Federation of Watch Manu¬ 
facturers at Windsor House, 83 Kingsway, 
London, W.C.2. 

Filtration By Tubes 

Glass fibres with a resin binder system 
that does not impair their properties are 
used in a filter shaped like a tube available 
in four porosity ranges of one, two, four 
and 23 microns. Five sizes go from k inch 
to 2 inches diameter and lengths go up to 
20 inches. 

The tubes are suitable for the filtration 
of gases and liquids in the temperatures 
between —40 and +200 degrees C and they 
will withstand most acid and alkaline solu¬ 
tions, as well as most industrial solvents. 
They can also act as coalescers to remove 
water droplets from hydrocarbon fuels. 
H. Reeve Angel and Co. will provide any 
further information that may be needed. 
The company is at 14 New Bridge Street, 
London, E.C.4. 


fh 



Lattice steel microwave towers and concrete towers, as pictured, provide 
relay points for Britain's new microwave communications system. Hub of the 
system is the new P.M.G. tower oft London's Tottenham Court Road, 62Oft 
high and the tallest structure in the British Isles. Near the top of the London 
tower and providing a unique tourist attraction are observation platforms, 
tea bar, cocktail lounge and a revolving restaurant. 
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Tandbenj 


INTERNATIONAL BEST SELLER! 




MODEL 64 

4 TRACK PROFESSIONAL STEREO RECORDER 

Tandberg precision and reliability are exemplified in this 
fine studio-quality tape recorder. Model 64 has three speeds 
(lVi, 3% and l 7 /s i.p.s.) — three separate heads for record¬ 
ing, playback and erase — "Sound On Sound” and mixing 
facilities — press button electrical track selection — and 
many other outstanding technical features. Designed for 
use with external high fidelity amplifiers to provide clear, 
natural sound reproduction. 


COMPLETE HIGH FIDELITY STEREO SYSTEM 


This popular Tandberg recorder provides a complete 4 track 
stereo or monaural system for clear, natural musical 
reproduction. It has two output amplifiers, two speakers, 
three speeds (1V2, 3% and 1% i.p.s.), Add-a-track facilities 
and weighs only 27 lbs. You may use the 74B as a stereo 
record player; this model has unique additional features 
for language study applications. Write for full details. 


MODEL 9 

TWO TRACK HIGH FIDELITY MONAURAL RECORDER 
This high quality monaural recorder has been designed for 
the demanding enthusiast. Three speeds, fast wind and re¬ 
wind, automatic end stop and easy-to-operate controls are 
important features of this reliable Tandberg recorder. 
Weighs only 21 lbs. . . . frequency range at 7VS> i.p.s. is 
20 c/s to 20 kc/s. The perfect monaural recorder . . . 


MODEL 74B 


Australian National Distributors 



INTERSTATE REPRESENTATIVES: 

HEAD OFFICE: N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 

28 Elizabeth Street, Melbourne. S.A.: Eilco Sales Pty. Ltd., 233 Rundle Street, Adelaide. Tel. 23 3450 


Tel. 63 8211. 63 8166. 

N.S.W. OFFICE: 

26 Ridge Street, North Sydney 
Tel. 92 3890. 


Q’land; Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 842 Hay Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225 Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 
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SCIENTIFIC NEWS-coni. 


Industrial and Automation Products Department at Plymouth, 
Mich. The device operates from two wire loops embedded in 
the pavement. The loops are attached to a roadway control 
box and carry circuits that are individually tuned and arranged 
in sequence. A vehicle travelling over them in the wrong direction 
causes electrical changes in the circuits. 

The signal thus generated can be used to illuminate a traf¬ 
fic sign directing the driver to turn back, or it can be set up 
to flash warning blinkers or in some other manner call the 
driver’s attention to the fact that he is going the wrong way. 
The system’s circuits are arranged so that they ignore vehicles 
passing over them in the proper direction. 

The new device is expected to be especially useful on ent¬ 
rance and exit ramps of limited-access highways. In such areas, 
it could be used not only to alert an erring motorist but also 
to warn other motorists of a vehicle approaching from the 
wrong direction. 

Low Cost Analysers 

A new, inexpensive apparatus for continuous determination 
of the concentration of elements in slurries of mineral ores 
has been developed by scientists at the U.K. Ministry of Tech¬ 
nology’s Warren Springs Laboratory and AERE, Wantage. Costing 
about one-tenth as much as conventional analysers, the device uses 
a radioisotope X-ray source to bombard the slurry with X-rays 



The videophone, or TV-telephone, is gradu¬ 
ally emerging from the realm of neo-fiction 
to commercial practicability. This unit, dis¬ 
played at an exhibition in Switzerland by 
British Telecommunications Research Ltd., 
a member of the Plessey Electronics Group, 
was available to visitors to try for them¬ 
selves. The user equipment is concentrated 
into a desk unit, as pictured, and is capable 
of operating over normal telephone circuits. 

Few pictures have shown quite as graphically 
as this one the huge dimensions of modern 
space vehicles. This is a test model of the 
Saturn V, the second of three stages which 
will launch the 3-man American Apollo 
spacecraft on its lunar journey. 


of the optimum energy to excite radiation characteristic of the 
element being sought. 

Two detector units are used, one to measure the intensity 
through a filter transmitting both characteristic and background 
radiation and the other to measure the latter. A differential 
rate meter gives the net intensity. It can be used for all elements 
in the periodic table from calcium onward. Apart from the cost 
advantage, it has extreme source stability and very flexible 
operation. 

The unit has been developed as part of the Warren Spring 
contribution to work of the automatic control of mineral pro¬ 
cessing plant. It is undergoing field trials from the Press Office 
at the Ministry of Technology, Millbank Tower. London, S.W.l. 

Operating in a similar way, but developed for a different 
application, is the portable isotope fluorescence analyser developed 
by Hilger and Watts in conjunction with the Geological Survey 
of Great Britain and Wantage. This compact and portable 
equipment, weighing less than 201b, is simple to operate and can 
assay ores to within 0.5 per cent of concentration of the 
desired element. 

It was first tested on tin ores in the south-west of England. 


following the revival of interest in the recovery of that meta! 
from domestic deposits. It can be used for iron ore and the 
necessary filters will be available shortly for copper and zinc 
detection. 


Historic Computer 

The computer that guided the first Atlas Intercontinental 
Ballistic Missile was given to the Smithsonian Institution, 
Washington, D.C., by the United States Air Force at a formal 
presentation ceremony recently. The ceremony included a 
demonstration of the famed computer, which, in the history of 
systems development, is considered coiliparable with the flight 
of the first jet aeroplane in aviation anhals. 

The computer was designed and manufactured in 1956-1957 
by Burroughs. According to presently available information, 
noted Dr Uta C. Merzbach, the Smithsonian’s distinguished 
curator of mathematical instruments, Mod I is: the first customer- 
delivered, fully transistorised computer; a parallel, synchronous 
binary machine with a random-access memory; geared for a 
short-operation time of 47.6 microseconds. 

From 1957 to 1959, the computer participated in the 
earliest series of Atlas ICBM tests, including the launching of 
the first successful full-range U.S. Intercontinental Ballistic 
Missile in August, 1958. From 1958 to 1961, Mod I provided 
ground guidance for 13 satellite launches involving the Atlas 
Abie, Thor Able, and Atlas. 

New Solid Switches 

An entirely new range of solid-state high-speed switches 
has been designed by Marconi as a direct, plug-in replacement 
for the mechanical telegraph relays universally used in all types 
of telegraph and telex communications equipment. Fully tran¬ 
sistorised, these switches have no moving parts, and are completely 
encapsulated in hard Araldite. They are virtually indestructible 
and will operate almost indefinitely under the most arduous 
conditions, without adjustment or maintenance. They have 
received full British Post Office approval for telex and telegraph 
circuit operation. 

The switch, type F3071, is available in three versions, 
varying only in size to accommodate a number of different 
standard relay bases. This enables the switch to be used not 
only in new equipments, but also as a direct plug-in replacement 
in existing circuits. The switch circuit will operate without 
distortion, up to a speed of 1,000 bauds. This corresponds to 
a switching speed of 1,000 operations per second. Production 
quantities of the switches will be available from the company’s 
specialised components division at Billericay, Essex, England, 
at the beginning of next year. 



* 


Computer Starts-up Turbine 

A new 250 megawatt turbine generator at New England 
Electric System’s Brayton Point Station was recently started-up 
by direct digital computer control. According to the utility 
system, the first start-up was a success and a major improvement. 
The Foxboro computer system and analog input equipment were 
installed in April, 1963, to monitor and compute efficiency of 
a 500MW generating station. The computer-controlled automatic 
turbine start-up was an expansion of this successful first stage 
of operation. 

By mathematically modelling turbine start-up characteristics, 
Foxboro engineers, working with engineers at New England 
Electric, developed a complete program for accelerating, synchro¬ 
nising, and loading the turbine. This program was then added 
to the computer’s expanded memory. According to Foxboro, 
the turbine program has been added to their computer program 
library. Since the program is available and can be nodified 
for a variety of turbines, other utilities are already considering 
its use. (Foxall Instruments Pty. Ltd., 1213 High Street, 
Armadale, Melbourne, Victoria, Australia.) 
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BELLING & LEE (AUSTRALIA) PTY. LTD. 


Canterbury Road, Kilsyth, Victoria 
Tel. Bayswater 9 0226 Cables: "RADIOBEl" Melbourne 


N.S.W. BRANCH 


C. A. PEARCE & CO. PTY. LTD. 


170 Burwood Road, Burwood, N.S.W. 
Tel. 74 4277 Cables: "RADIOBEL" Sydne> 


AGENTS: 


33 Bowen Street, Brisbane, Queensland 

SEDCO (W.A.) PTY. LTD. 

126 Brown Street, East Perth, West. Aust. 
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SCIENTIFIC NEWS-cont. 


Photocell Engine Ignition 

Ignition systems which use photocells 
instead of contact points are said to 
eliminate the need for engine tune-ups, to 
stop radio interference, and to make spark¬ 
ing plugs self-cleaning. Developed by the 
Mallory Electric Co., of 12,416 Cloverdale 
Avenue, Detroit 4, Michigan, the system 
has been installed for testing in about a 
thousand police cars, heavy lorries and 
racing cars. 

The cam on the engine shaft which 
opens and closes contact points is elimi¬ 
nated. Instead, a photocell which produces 
current when it is illuminated is mounted 
under a cup on the shaft. A small bulb 
outside provides light which reaches the 
cell through a slit in the side of the cup. 
The cell produces 0.2 volts which is ampli¬ 
fied in a solid state circuit to 15 volts 
at 15 amperes. This goes to the usual 
sparking coil and the current is distributed 
by a rotor in the usual way. 

Very Strong Paper 

A method of making strong, tear- 
resistant reinforced paper which can be 
used either as wallpaper or as a packaging 
material—depending on modifications—has 
been devised by Ets. D. Ducarin, Comines, 
Nord, France. A woven fibre mesh is given 
a dressing of PVC and dried. It is then 
united to the paper by heat and pressure. 
The company says that the process is quick 
and inexpensive and that the paper has 
an excellent uniform tensile strength. 

Die Cutting Press 

Complex patterns can be cut continuously 
by a die-cutting press which has its own 
built-in computing and control system. 

The machine will cut from layers of 
paper, plastics, rubber textiles and other 
materials with a wastage of under 2 per 
cent, it is claimed. After each cut, the 



It looks like a space tube ; it is a 
space tube! Produced by Litton Indus¬ 
tries, this new electrostatically 
focussed Klystron has an RF output 
power of 100W CW and 30dB gain . 
Efficiency is a high 38 per cent, 
including heater power, an important 
consideration in spaceborne com¬ 
munications equipment. 

die head can turn through a preset distance 
to follow a pattern designed to make the 
most economical use of the material. 
Printed material can be handled without 
difficulty, it is stated. 

Control of the machine is achieved 
with the aid of a “direction” card (the 
necessary calculations having previously 
been made by the computing equipment) 
vhich is merely fed into the control panel. 
Changeover from one program to another 
is said to take only a few minutes. 


Spectacle frames, envelope blanks, shirt 
cuffs and collars, underwear, tiles and 
gloves are among the many items which 
may be cut out by the machine. It is 
being marketed by Engelmann and Buck- 
ham, William Curtis House, Alton, Hants, 
England. 

Oldest Live Satellite 

A satellite used experimentally by the 
United States Navy to develop new navi¬ 
gation techniques, and relying for the 
operation of its transmitters on an atomic 
battery, has entered its fourth year of 
operation. It has covered 500 million miles 
and is the oldest satellite in orbit perform¬ 
ing useful work since the first United States 


device to be launched—the Vanguard 1, 
put up in 1958—stopped transmitting last 
year. 

A second Navy satellite with a similar 
power unit has been working for 31 years 
and a further two with larger power units 
have been operating since 1963. All four 
use the heat of radioactivity from nuclear 
fission products to produce electricity 
through thermo-couples. 

Glass Fibres 

Glass fibres in angular shapes, rather 
than round, make it possible to wind 
stronger glass fibre reinforced forms, claims 
DeBell and Richardson, of Hazardville, 
Connecticut, U.S.A. Rectangular, hexagonal 
or even triangular shapes pack more glass 
into the same cross section, making a 
stronger winding, the company says. It is 
also experimenting with two kinds of fibre 
in the same winding; for instance, a fibre 
of strong glass inside a tube of corrosion- 
resistant glass. Similar work has been done 
by the National Aeronautics and Space 
Administration in the field of shaped plastic 
fibres. Report CR-142 is available on this 
from N.A.S.A., Washington 25, D.C., U.S.A. 

Electric Boat Jet 

One of the first outboard marine engines 
to use the jet propulsion principle, it is 
claimed, is now available from the Law¬ 
rence Manufacturing Company, of Chaska, 
Minnesota. The company also claims that 
the unit, run by an electric motor fed by 
an accumulator, is so quiet it will not 
scare off fish and cannot be clogged by 


heavy water weeds. A motor in the upper 
part of the unit, which is clamped to 
the transom of the boat, turns a pump 
impeller in the lower part. The output of 
the pump expelled from the lower part of 
the housing pushes the boat forward. Turn¬ 
ing the jet outlet controls the direction 
of the boat. The unit sells for 99.95 dollars. 


"Quick-setting" Epoxies 

Epoxy adhesives which sometimes require 
days to reach full strength, can be made, 
in effect quick-setting by use of a dual¬ 
adhesive system, according to the Chemicals 
Division of Eastman Chemical Products 
Company, Kingsport, Tennessee. The epoxy 
is laid in lengthwise rows on one surface 
to be joined and in crosswise rows on the 
other surface. Wien placed together these 
form a grill work of epoxy. In the interstices 
of the grill, before the surfaces are joined, 


an Eastman quick-setting adhesive is placed. 
This sets in two minutes or less and holds 
the surface together until the epoxy is fully 
cured. 

Special Radar For R.A.N. 

The Royal Australian Navy is to be equip¬ 
ped with the latest ground control approach 
radar equipment and associated electronics 
by a United States affiliate of Standard 
Telephones and Cables Pty. Ltd. 

Known as Quadradar, the system is a 
complete four-in-one terminal area air traf¬ 
fic control system providing surveillance, 
final approach, height finding, and air traf¬ 
fic taxi information. It requires only one 
operator who can easily select any one of 
the four functions. 

To be supplied by ITT Gifillan Inc., a 
subsidiary of International Telephone and 
Telegraph Corporation, the equipment will 
cost more than 100,000 U.S. dollars. Light¬ 
weight Quadradars, weighing approximately 
4,600 pounds, have been purchased by 11 
European countries and are used by all 
branches of the U.S. Military Services. 

7,500 Labels Per Hour 

The Cheshire 514 addressing machine will 
apply edge-perforated addressed forms as 
labels or heat-transfer imprints to 7,500 
envelopes, postcards or other mailing items, 
per hour. Continuous paper forms up to 
15 inches wide, with up to five addresses 
across the width, are fed into the machine 
which cuts them into labels and applies 
them to items measuring from 31 by 51 
to 12 by 12 inches. For the machine to 



A radio in Czechoslovakia has started a course to teach students foreign 
languages while they sleep. The lesson begins at 8.15 and, by midnight, the 
student has been acquainted with 400 nouns, pronouns and adjectives. Then 
the radio plays soft music to induce slumber, after which the announcer 
repeats expressions intended to reinforce the earlier learning effort. 
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E|LAC 16 

PLAVER/CHANGER 


PEERLESS 

120 - 20-20 

COAXIAL 

SPEAKERS 


PEERLESS 825-20 
COAXIAL 
SPEAKERS 


PEERLESS 0825 FM 
SPEAKERS 


ELAC 10 H 

PUSH-BUTTON CHANGER 


PEERLESS SLIMLINE ENCLOSURES 


THE SMART WAV TO BUY HI-FI! 

Take the superb STAR SA 30, established, recog¬ 
nised and proved over many years. 

Add to it your choice of Denmark's famous Peer¬ 
less range of loudspeakers (twin cone or co-axial) 
and whichever Elac player your pocket can afford. 

And remember that Elac is the ONLY player 
which , can also be used as a push-button auto - 
matic cha ng er WITHOUT crystal or magnetic 
cartridge modification . 

This gives you the best selling amplifier from 
Japan (known in U.S.A. as The Lafayette) and 
the largest selling speaker from Denmark, PLLIS 
the famous German Elac player/changer. 

You can buy it four ways—four different prices! 
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TRADE INS ... EXTENDED TERMS TO APPROVED CLIENTS 


First see your regular hi-fi dealer. If he cannot supply , do not hesitate to contact the importers at 

CHAPMAN HOUSE, 210 CLARENCE STREET, SYDNEY • PHONE 29 1704 


STAR PEERLESS 

MATCHED SYSTEMS 


ITEM 

PRICE 

ITEM 

PRICE 

Elac 16 . 

£20 8 

3 

Star SA 30 . 

£55 18 

0 

Elac 10 H . 

72 0 

0 

2x1 c.f. Enel. .. 

28 17 

6 

Elac 40 . 

60 0 

0 

2x 1.7 c.f. Enel. .. 

32 5 

0 

16 Teak Base ... 

5 3 

0 

2 x 3.5 c.f. Enel. .. 

61 1 

0 

16 Plexiglass 



2 x Peerless 0825 



Cover . 

5 18 

0 

FM . 

10 3 

0 

10 H Teak Base . 

7 0 

0 

2 x Peerless 825-20 

27 4 

0 

10 H Plexiglass 



2 x Peerless 120-50 

30 2 

0 

Cover . 

7 18 

0 

2 x Peerless 






120-20-20 ... 

39 9 

0 


CHOICE OF 

jS' i 

f'|T 

MM 

STEREO 

JT J 



CARTRIDGES 


TOT 

MAGNECORD 


ELAC 322 

ELAC 222 D 

SC 202 












































SCIENTIFIC NEWS-cont. 


provide an imprint to an envelope the 
forms must be printed with a reverse image 
and a heat unit replaces the label gumming 
unit. 

With special attachments the machine, 
which is marketed by Computer Addressing 
Systems, Chronicle House, 72 Fleet Street, 
London, E.C.4, England, will apply label 
strips one address wide, individually cut 
labels and continuous roll postage stamps. 

Tapered Metal Tubes 

Tapered metal tubes can be made from 
cylindrical tubes, according to Stewarts and 
Lloyds (Australia), of Bull Street, Mayfield, 
New South Wales. In the process a heated 
tube is drawn through a pair of shaped 
rolls mounted on spindles. As the tube 
passes through the rolls, the roll gap is 
gradually reduced by cams so that a taper 
of a given amount is imparted to be tube. 
The company states that composite tubes 
consisting of partly tapered and partly 
cylindrical sections can also be produced. 

Zero Visibility Landings 

Equipment which will enable the 158-ton 
C-141 StarLifter to make “blind” landings 
in zero visibility weather conditions is being 
appraised by the Lockheed-Georgia Com¬ 
pany. 

Design studies have been completed for 
a landing system permitting the C-141 to 
land in conditions of one quarter of a mile 
visibility and 100 feet cloud ceiling. This 
is half the visibility and ceiling normally 


Accessory Company, 14 Manette Street, 
Charing Cross Road, London, W.l, Eng¬ 
land. 

Super-clean clothes 

Pechiney, of 23 Rue Balzac, Paris, has 
developed a dry cleaning solution which 
produces a bacteria-prohibiting effect in 
clothes that are cleaned with it. The solu¬ 
tion, comprising hexachlorophene dissolved 
in a trichloroethylene base, is non-toxic, 
odourless and will not harm fabrics, it is 
claimed. 

Magnetic Pump For Steel 

Conventional stoppers used to control 
the flow of molten steel in continuous 
casting are either fully open or fully closed 
and help little toward automatic control 
of liquid metal level in the mould. 

BISRA and the English Electric company 
are developing an electromagnetic pump 
to provide a measure of flow control. The 
annular pump developed gives a flow varia¬ 
tion of ± 25 per cent of full flow from 
a ferrostatic head of one foot. The design 
has been based on that of pumps for 
liquid sodium in the fast reactor. 

A travelling magnetic field is passed up 
or down the pump coils and this tends 
to drag the steel with it, thereby providing 
a head which can be used either to retard 
or to aid the flow of metal. Further 
information is available from BISRA, at 
24 Buckingham Gate, London, S.W.l, 
England. 


required by current aviation regulations in 
the U.S. Now they are turning their atten¬ 
tion to “blind” landing equipment which 
will enable the big jet to land its military 
or commercial payload “on target” in zero 
visibility weather conditions that would 
cause the diversion of other aircraft. 

A significant feature of the system is 
provision for a manual back-up of the auto¬ 
matic system permitting the pilot, 
if necessary, to take over manual 
operation of the aircraft but continue his 
“blind” landing. A unique device called a 
“vertical navigational computer” is included 
to assist the pilot, in low visibility condi¬ 
tions, to put the aircraft down on airfields 
not equipped with electronic aids. 

Bilge Emptying System 

Macpump 300 is a bilge-emptying system 
which will pump at a continuous rate of 
300 gallons per hour at a consumption 
of 2.5 amps and a maximum pressure of 
7 feet head. It will pump out 100 gallons 
at a current of under 1 amp and is there¬ 
fore suitable for use in yachts and small 
boats with minimal electrical power. 

The design of the impeller, it is stated, 
is such that the pump will accept a con¬ 
siderable amount of solid matter without 
impairing efficiency or causing damage to 
the pump. When necessary, the pump casing 
can be quickly removed to clear complete 
blockage. A compact enclosed unit, it is 
12 inches long, 2$ inches in diameter 
and weighs 31b. It is powered by a 12V DC 
motor and is available from Marine 


Because transistors 
cannot be withdrawn 
bom equipment, as 
can valves, a new 
in-situ testing tech¬ 
nique holds special 
interest. The test unit 
has provision tor bal¬ 
ancing out the effect 
of components in the 
associated circuitry. 
The new tester has 
been introduced by Avo 
Ltd., Vauxhall Bridge 
Road, London, S.W.l. 


These new relays, announced by 
Londex Ltd., of Annerley Road, Lon¬ 
don, S B. 20, England, are claimed to 
have a mechanical life of 20-million 
operations. Under loads such as 240V 
6A AC or 12V 6A DC, the silver con¬ 
tacts are good for at least S million 
operations. The relays are available 
in 2-pole and 3-pole types and are 
mounted on 8-pin or if -pin plug-in 
bases. 
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NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

Australian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279 

M.4M 
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World-famous 

miniature 

Soldering Instruments 















make it an ott 


By Keith Woodward 


For TV and 
communications 


LOG PERIODIC 
DIPOLE ANTENNAS 


In this article we describe the methods used in designing log 
periodic dipole antennas. When correctly designed, these anten¬ 
nas are capable of giving good performance for television recep¬ 
tion and for communication networks. Like any antenr 
the log-periodic antenna has sonfie disadvantage 
vantages discussed in this article 
tion for the professional and non-p 


system, 
the ad- 
Hi^PU^Il^posi- 
astrufctor-ajH 


Background: Log Periodic dipole antenna for 144MC. 


I N recent years the accent on antenna 
design for TV and for communicar 
tion networks has turned to wide-band 
antennas capable of giving medium gain 
over a wide range of frequencies. This 
type of antenna should ideally exhibit a 
substantially flat gain frequency re¬ 
sponse, with minor variations only, in 
feed-point impedance. 

In the past, antennas for wide band 
applications have included stub de¬ 
coupled antennas and rhombics. The 
former, while covering more than one 
frequency, exhibit a true response only 
over certain restricted bands and not 
always with the major lobes falling in 
the same direction. While this perfor¬ 
mance may be acceptable for some har¬ 
monically-related communications sys¬ 
tems, it leaves a lot to be desired for 
wide-band applications. 

The rhombic antenna does achieve a 
reasonable gain and bandwidth but is 
large in size and therefore not a prac¬ 
tical proposition for many applications. 

And, while various other antenna con¬ 
figurations have been put forward from 
time to time, they have all failed in some 
regard such as bandwidth, gain, size or 
impedance characteristics. 

A lot of research in the field of wide¬ 
band antennas has concentrated recently 
on log-periodic designs and derivations 
of same. The geometry of a log-periodic 
(logarithmic periodic antenna) structure 
is formed in such a way that the elec¬ 
trical properties are repeated periodically 
over the design frequency range. Fre¬ 
quency independence is obtained by 
making the period of this repetition suit¬ 
ably small. Our discussions in this article 
will be confined to a version of these 
structures known as the log-periodic 
dipole or LPD. 

The log-periodic dipole antenna was 
invented by Isbell (1) at the University 
of Illinois in 1958 as a direct result of 
pioneering work on log-periodic struc¬ 
tures by Du Hamel (2). 

The log-periodic dipole (LPD) may be 
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described as a linearly polarised fre¬ 
quency independent antenna of moderate 
gain. The term “frequency independent” 
signifies that the observable character¬ 
istics of the antenna such as the pattern 
and input impedance vary negligibly over 
a band of frequencies within the design 
limits of the antenna. In fact this band 
may be made arbitarily wide merely by 
properly extending the geometry of the 
antenna structure. The band limits of a 
given design are determined by non¬ 
electrical restrictions; size governs the 
low frequency limit, while precision of 
construction governs the high frequency 
limit. 

The designs featured in these pages 
are derived from formulas published by 
Robert Carrel of the Electrical Engineer¬ 
ing Research laboratory. University of 
Illinois, in his paper “The Analysis and 
Design of the Log-Periodic Dipole 
Antenna.” The basis of this paper is 
that, since the LPD is made of conven¬ 
tional dipole elements, the mathematical 
treatment of the antenna may be ex¬ 
pressed in terms of known properties of 
dipoles. 

The normal log periodic dipole con¬ 
sists of two parallel sections, referred to 
as feeders, to which the dipole elements 
are connected. These hollow feeders 
also serve as the boom of the antenna. 
Adjacent elements are connected to the 
feeders in an alternating fashion. For 
instance, as drawn in figure 1, the left- 
hand element of the first dipole connects 
to the top feeder, while the left-hand 
element of the second dipole connects to 
the bottom feeder, and so on. 

The antenna can be regarded as con¬ 
sisting of groups of elements or “cells” 
which function for individual frequencies 
within the pass band. In each cell the 
length of the feeder between adjacent 
dipoles (approximately one quarter wave¬ 
length) the reversal of feeder (an ap¬ 
parent half-wave shift) and a further 
quarter-wave path back along the array 
in space, add up to produce a 360-degree 


Part One 


phase shift. This 360-degree phase shift 
puts intercepted signals in phase, 
augmenting signal pickup from (or trans¬ 
mission towards) the vertex of the an¬ 
tenna. 

By the same token, the cross phasing 
between adjacent elements produces a 
cancellation of signals from the rear of 
the antenna. The larger elements at the 
rear of each cell also tend to discriminate 
against the reception from this direction. 

Excellent rejection of signals coming 
in at angles to the side of the antenna 
is brought about by the cross connection 
of adjacent dipoles. Thus in any two 
adjacent dipoles the intercepted signal 
will be approximately equal in amplitude 
but 180 degrees out of phase, producing 
effective cancellation. 

With this system of log-periodic di¬ 
pole antennas a balanced transmission 
line may be connected to the front of 
the feeder/booms. Alternatively, a co¬ 
axial line may be inserted through the 
back of one of the hollow feeder con¬ 
ductors and fed through to the front of 
the antenna. The coaxial shield is then 
connected to the front of this feeder 
and the centre conductor to the front 
of the other feeder. 

Using the latter method, the antenna 
serves as its own balun, the current on 
the feeder at the large end of the antenna 
being small. Ideally, with this system, 
the feeder should be conical or stepped 
to preserve the exact scaling from one 
active cell to the next but it has been 
found in practice that two parallel tubes 
can satisfactorily replace the cones as 
long as the tube radius remains small 
compared to the shortest wavelength of 
operation. 

In practice good matching may be 
obtained with 75-ohm impedance, or 
higher, coaxial cable. However, the use 
of 300-ohm transmission line poses an 
additional construction problem as the 
twin boom system cannot be satisfactor¬ 
ily designed for impedances much above 
100 ohms. An acceptable match can be 
achieved by running a small diameter 
wire through the centre of each feeder 
tube and connecting it at the front of 
the antenna to opposite feeders, as il¬ 
lustrated in figure 2. At the back of the 
antenna, connection may be made be¬ 
tween these wires and the 300-ohm 
transmission line. 

The necessary information for calcu¬ 
lating the dimensions for this type of 
matching section is given elsewhere in 
the article. 

In all the designs to be featured the 
feeder-booms are insulated from each 
other and spaced to achieve correct 
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The Abac above is composed of several over-lapping nomographs. When using 
this Abac care must be taken to use the correct combination , all A lines or 
all B lines etc . as several factors are used more than once. 
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Miniature 
Speaker Systems 


The BX-400 and the BX-235S are two specially 
designed and manufactured speaker systems, 
which for their size (that’s right, photograph on 
the left is half actual size) provide you with out¬ 
standing clear and crisp reproduction. 

Choose either unit according to your own 
requirements. 


SPECIFICATIONS 

MODEL 

Max. Power — watts 
Voice Coil Impedance 
Resonant Frequency — c/s 
Sensitivity 

Flux Density — Gauss 
Woofer 
Tweeter 

Frequency Response — c/s 


BX-400 BX-235S 

20 10 
8 ohms 8 ohms 
90 ± 20 120 ± 20 
93 db 93 db 


Net weight 
Size 


10,500 
8,000 
100 to 
18,000 
6.5 lbs. 


9,800 
8,000 
130 to 
18,000 
4.5 lbs. 


H (10") x W (5.5") 
x D (7") 


Finish 


Oiled Walnut 




For their design, performance and finish, you’d 
think they should cost much more, but for a 
nice surprise just ask for their prices. 


AVAILABLE FROM YOUR 
RETAILER, 

SOLE AUSTRALIAN AGENTS 


H. ROWE 


& CO. PTY. LTD, 
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REAR 


matching to the transmission line used. 
The only electrical connection between 
the two feeders is at the rear end. 

If the largest dipole is placed right 
at the back of the feeders it acts as a 
reflector at frequencies on the high side 
of its own resonant frequency. How¬ 
ever, it may be used as an active dipole 
by placing it approximately .125 of a 
wavelength from the end of the feeders. 
This effectively places a short circuit at 
.125 of a wavelength behind the largest 
element and Zt, the terminating imped¬ 
ance, will therefore remain inductive at 
the low frequency limit of operation. 

In the design of a log-periodic an¬ 
tenna, the length of the dipoles change 
by a factor designated as Tau, while 
the spacing between these dipoles is re¬ 
lated to them by a factor designated as 
Sigma. There is a value of Sigma that 
will be optimum for any desired direct¬ 
ivity and will give a minimum value for 
Tau. This is shown as Optimum Sigma 
on the graph which relates the above 
facts to antenna gain. 

For values of Sigma greater than 
optimum the directivity falls off and 
side lobes may appear. Also the 
length of the antenna for a given band¬ 
width becomes excessive. The front-to- 
back ratio for Tau values above 0.875 is 
greater than 20dB. Below 0.875 the 
front-to-back ratio depends on the value 
of Sigma and reaches a maximum near 
the optimum value of Sigma. 

In this article we will assume from 
the outset that any antenna to be de¬ 


At this stage it is necessary to deter¬ 
mine the “Operating Bandwidth” of the 
antenna, B, which is given by dividing 
the highest frequency of operation (in 
Megacycles) required by the lowest fre¬ 
quency of operation required. This 
factor for “B” should now be multiplied 
by the previous figure for “Bar” to give 
a new factor, “Bs,” which is the Struc¬ 
ture Bandwidth. 

It is now possible to ascertain the ap- 


inches of the largest dipole. The free 
space figure used does not allow for end 
effect and, because of this, gives a deli¬ 
berate safety margin for low frequency 
operation of the antenna. If the largest 
element is used as a parasitic reflector 
the dimensions become automatically 
correct for the lowest frequency. 

Do not forget that this dimension and 
other dipole dimensions must be split in 
two, one element to each feeder. 


FRONT 


FRONT OF ANTENNA 


REAR OF ANTENNA 


The cross phasing of adjacent elements is 
shown in the above projection which is not 
drawn to scale. How the hollow feeder is 
combined with the coaxial cable to produce 
a non-frequency conscious balun is also 
illustrated. A line drawn through the tips 
of the elements intersects the axis of the 
antenna at an angle designated as Alpha . 


COAXIAL LINE 
Zo= 2Ro 


ANTENNA FEEDER 
AND BOOMS 


TWO WIRE LINE 
Zo- 4Ro 


The LPD impedance is foo low for direct 
connection to TV ribbon. A method of con¬ 
structing a 4:1 balun utilising the hollow 
boom of the antenna is shown here. 


signed will be for optimum performance. 
Using the graph given (Figure 3) select 
the antenna gain required and at the 
point where the curve for this gain is 
intersected by the optimum Sigma line 
read off the values of Tau and Sigma. 

At this juncture we must stress that, 
at the lower frequencies, a high-gain 
antenna may require an unpractically 
long boom length and may be too large 
compared to a standard Yagi antenna. 
Do not forget, however, that the gain 
required by antennas designed for low 
frequency operation is not usually re¬ 
quired to be as high as that for high 
frequency operation, assuming a com¬ 
parable microvolt/Metre field strength. 

Referring to the multiple Abac pro¬ 
vided, a rule joining the selected values 
of Tau and Sigma on the “A” lines will 
indicafe, on the third “A” line, a factor 
known as Alpha. This factor is the 
value, in degrees, of half the angle sub¬ 
tended at the vertex of the antenna — 
the angle between the antenna axis and 
a line through the tips of the elements, 
as in figure 1. 

The next step involves the three “B” 
lines on the Abac and the rule placed 
between the value of Alpha just deter¬ 
mined and the scale factor Tau will 
indicate the. “Bandwidth of the Active 
Region,” Bar. 


proximate length of boom required by 
utilising the “C” lines of the Abac. This 
boom length is given as a decimal of a 
wavelength at the lowest required oper¬ 
ating frequency. The wavelength at the 
lowest operating frequency may be de¬ 
termined by dividing 984 by the lowest 
required frequency in megacycles. The 
answer will be in feet. At this stage it 
may be decided whether the gain sought 
requires a boomlength which is im¬ 
practical. 

If the largest element is to be used 
as an active element an additional 
length of boom, approximately .125 of a 
wavelength at the lowest operating 
frequency should be added to the above 
figure. 

The final factor which must be deter¬ 
mined is the number of dipoles required 
for the antenna, and this may be ascer¬ 
tained by the use of the “D” lines in 
the Abac. 

For the antennas featured in the 
second part of this article we have used 
a factor of 5904 divided by frequency in 
Megacycles to calculate the length, in 
inches, of a free half-wave in space. The 
largest dipole of the antenna is cut to 
this length at the lowest operating fre¬ 
quency. In other words by dividing 5904 
by the lowest operating frequency, in 
Megacycles, we obtain the length in 


To work through a practical example, 
we may select a gain of 9dB for an 
antenna. From the graph the optimum 
Sigma is .158 and Tau is .864. From 
the Abac the Alpha is approximately 12 
degrees. 

Moving on one step we ascertain that 
the Bandwidth of the Active Region, Bar, 
is approximately 1.78. Assume the an¬ 
tenna is to cover 150MC to 300MC then 
the Operating Bandwidth is 2. The 
product of the two figures now becomes 
3.56 which is the Structure Bandwidth. 
This gives an approximate boom length 
of .85 of a wavelength at the lowest 
operating frequency. 

Finally the Abac shows that the num¬ 
ber of dipoles is approximately 9.5. This 
means in practice that 10 dipoles would 
be utilised. Having established all our 
factors it is now necessary to proceed 
with the mathematics. Use can be made 
of log and anti-log tables to speed these 
calculations or dipole spacings and 
lengths may be worked out by straight 
mathematics. We will explain the latter 
first then show how to use the tables 
for speedy calculations. 

The second largest dipole may be cal¬ 
culated by multiplying the length of the 
first by the Tau factor. The third dipole 
is the product of the second dipole and 
the Tau factor and this process is re- 
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TYPE 

NO. 

PRIMARY SECONDARY RATING 

VOLTS 

OUTLETS 



SOLDERING IRON TRANSFORMERS 

INSULATED 



TAP CHANGING PLUG ON SECONDARY TERM. 

TS7/20 

240 

5, 6 or 7V-20 Volt amperes 


TS8/30 

240 

6, 7 or 8V-30 Volt amperes 

Two 

TS12/40 

240 

10. II or I2V-40 Volt amperes 


SOLDERING IRON TRANSFORMER 

TS3.3/60 

240 

3 3V—60 Volt amperes cont. 

Two 


ECONOMY 

6V STEPDOWN TRANSFORMERS 

2 PIN 

oni APICPD 


RANGE 

Enclosed in pressed Steel covers 

SOCKET 

TS6/30 

240 

6V—30 Volt amperes 

One 

TS6/60 

240 

6V—60 Volt amperes 

One 



FUSE MASTER RANGE STEEL CASE 

TYPE. 

TS6/60A 

240 

6V—60 Volt amperes 

One 


ECONOMY 

12V STEPDOWN TRANSFORMERS 

2 PIN 
cm a d iccn 


RANGE 

Enclosed in Pressed Steel Covers 

SOCKET 

TSI2/I2 

240 

4, 8, and 12V—12 Volt amperes 

3 Terminals 

TS12/30 

240 

12V—30 Volt amperes 

One 

T S12/60 

240 

!2V—60 Volt amperes 

One 

TSI2/IOO 

240 

12V—100 Volt amperes 

One 



FUSE MASTLR RANGE STEEL CASE 

TYPE 

TSI2/30A 

240 

12V—30 Volt amperes 

One 

TSI2/60A 

240 

12V—60 Volt amperes 

One 

TSI2/I25A 

240 

12V—125 Volt amperes 

Two 


ECONOMY 

24V STEPDOWN TRANSFORMERS 

2 PIN 

om a d iccn 


RANGE 

Enclosed in Pressed Steel Covers 

r U LA Kl jtU 

SOCKET 

TS24/30 

240 

24V—30 Volt amperes 


TS24/60 

240 

24V—60 Volt amperes 

One 

TS24/IOO 

240 

24V—100 Volt amperes 

One 

T S24/200 

240 

24V—200 Volt amperes 

One 



FUS3 MASTER RANGE STEEL CASE 

TYPE 

TS24/30A 

240 

24V—30 Volt amperes 

One 

TS24/60A 

240 

24V—60 Volt amperes 

One 

TS24/I25A 

240 

24V—125 Volt amperes 

Two 

TS24/200A 

240 

24V—200 Volt amperes 

Two 

TS24/500A 

240 

24V—500 Volt amperes 

Two 


ECONOMY 

32V STEPDOWN TRANSFORMERS 

2 PIN 


RANGE 

Enclosed in Pressed Steel Covers 

SOCKlT 

TS32/30 

240 

32V—30 Voit amperes 

One 

TS32/60 

240 

32V—60 Volt amperes 

One 

TS32/I25 

240 

32V—125 Volt amperes 

One 

TS32/200 

240 

32V—200 Volt amperes 




FUSE MASTER RANGE STEEL CASE TYPE 

TS32/30A 

240 

32V—30 Volt amperes 

One 

TS32/60A 

240 

32V—60 Volt amperes 

One 

TS32/I25A 

240 

32V—125 Volt amperes 

Two 

TS32/200A 

240 

32V—200 Volt amperes 

Two 

TS32/500A 

240 

32V—500 Volt amperes 

Two 

TS32/750A 

240 

32V—750 Volt amperes 

Two 

TS32/IOOOA 

240 

32V—1000 Volt amperes 

Two 


ECONOMY 

115V STEPDOWN TRANSFORMERS 

2 PIN 


RANGE 

bnclosed in Pressed Steel Covers 

SOCKET 

FLAT 

TS115/30 

240 

II5V—30 Volt amperes 

One 

TSII5/60 

240 

II5V—60 Volt amperes 

One 

TSI15/100 

240 

115V—100 Volt amperes 

One 

TS115/150 

240 

115V—150 Volt amperes 

One 

TSI15/200 

240 

II5V—200 Volt amperes 

One 

TSI15/300 

240 

115V—300 Volt amperes 

One 



FUSE MASTER RANGE STEEL CASE TYPE 

TSI I5/30A 

240 

II5V—30 Volt amperes 

One 

TSI15/60A 

240 

115V—60 Volt amperes 

One 

TSI I5/I25A 

240 

II5V—125 Volt amperes 

One 

TSI15/200A 

240 

II5V—2C0 Volt amperes 

One 

TS 115/500A 

240 

115V—500 Volt amperes 

One 

TSI 15/750A 

240 

H5V—750 Volt amperes 

One 

TSI15/1000A 

240 

115V—1000 Volt amperes 

One 

TSI 15/2000A 

240 

II5V-2000 Volt amperes 

Two 


FERGUSON 


TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSWOOD, NSW 40-0261 


3FERGI/SONE 



TRANSFORMERS 



• Fuse Protection of Output 

• Conduit or Grommet Knockouts 

• Primary and Secondary Terminal Blocks 

• Carrying Handle 

• Provision for Wall Mounting 

• 2 Outlets Provided on 125 Walt Rating & Over. 

All types are provided with 6'6" long, 3 core 
Primary Flex and comply with SAA specification 
Cl26 where applicable agents. 

AGENTS: 

MELBOURNE: A. H Nicholls & Co.. 22 Elizabeth St- 
East Bentieigh. 97-4252. 

ADELAIDE: W. T. Matthew. 95 Grenfell Street. 23-6202. 
BRISBANE: Keith Percy & Co. Ptv. Ltd.. Waterloo Street. 
Newstead. 2-1757. 

PERTH: Athol M. Hill. Durham House. 613 Wellington 
Street. 21-7861. 

CANBERRA: Errol Nazer. 97 Barrier St.. Fyshwick. 

9-0325. 


NAME .... 

ADDRESS 

PLEASE SEND A FREE CATALOGUE TO:- 


DEC. 
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peated till all the dipole sizes have been 
calculated. 

Taking our previous example the larg¬ 
est dipole would be 39.3 inches in length 
and, using the multiplication of this, and 
the Tau factor (.864), we obtain the 
length of the second dipole, approxi¬ 
mately 34 inches. 

Multiplying the length of the second 
dipole by the Tau factor we find that 
the third dipole is approximately 29.3 
inches in length. This process is con¬ 
tinued until all the dipole lengths have 
been calculated. Having established the 
dipole lengths we may now calculate the 
centre-to-centre spacing of the dipoles 
on the log periodic feeder, or boom. 

The first step is to multiply the Sigma 
factor by two. Now this Sigma x 2 
factor is used to calculate the spacings. 
The first spacing is equal to the largest 
dipole multiplied by the above product. 
The second spacing is equal to the sec¬ 
ond largest dipole multiplied by the 
Sigma x 2 product and the spacing con¬ 
tinues in this way till all spacings have 
been calculated. 

Returning to our previous example 
where a Sigma of .158 was quoted the 
product becomes .316. Multiplying this 
by the largest dipole length gives the 
first spacing as 12.4 inches. Multiply¬ 
ing the second dipole by the above pro¬ 
duct gives a second spacing of approxi¬ 
mately 10.7 inches. The third spacing 
becomes approximately 9.3 and so we 
continue, until all the spacings have been 
calculated. 

There only remains the problem of 
establishing the correct feed impedance 
of the antenna. Unfortunately this re¬ 
quires more mathematics but no more 
than the average reader should be able 
to handle. 

The first step is to decide the size 
(diameter) of the dipoles to be used for 
the antenna. Next the ratio of the 
dipole radius to the dipole length is de¬ 
termined. The ratio should ideally be 
the same for each dipole but, in practice, 
the dipole diameters can be the same for 
each dipole, or scaled in groups and the 
average ratio used. Knowing this 
ratio we may determine the “Average 
Characteristic Impedance” of the dipole, 
Za, from the accompanying graph. 

The next step is to divide Za by the 
impedance of the coaxial cable to be 
utilised as a transmission line. This 
gives the reference figure for the bottom 
line of the next graph (figure 6). The 
value Sigma-prime, depicted in the 
curves of this graph, may be calculated 
by dividing Sigma by the square root of 
Tau. If the answer given on the left 
hand side of this graph is multiplied by 
the impedance of the coaxial cable men¬ 
tioned above the result will be the 
“Relative Impedance” of the feeder 
boom. 

Knowing the Relative Impedance of 
the feeder (Zo) and the diameter of the 
feeder booms (2a) it is possible to cal¬ 
culate the spacing of the feeder booms 
(centre-to-centre, given by b) which will 
produce a low standing wave ratio 
(SWR). This is fairly straightforward, 
although it entails the use of mathemati¬ 
cal “hyperbolic cosine” or “cosh” tables, 
which are found only in the more pre¬ 
tentious books and tables. 

The mathematical expression used is 
b = 2a. cosh (Zo/120). 
which reads as “b equals 2a times the 
hyperbolic cosine of Zo/120.” Thus to 
find b we must work out Zo/120, find 
from the tables the hyperbolic cosine 
of this, and finally multiply the cosh by 
2a. 
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.94 .92 .90 .88 .86 .84 .82 .80 .78 

SCALE FACTOR TAU 

The above graph gives computed contours of constant directivity in reference 
to Tau and Sigma. The calculations were made using a feeder impedance of 
100 ohms, a short at .1 25 of a wavelength (at lowest operating frequency) 
behind the largest element and an element length-to-radius ratio of 177 . 


For example, if Zo is 120 ohms, b 
will be given by 2a times the cosh of 
1.0, which from the tables is 1.5431. If 
our boom diameter were 1 inch this 
would make the centre-to-centre boom 
spacing 1.5431 inches. This would 
mean that the booms would be separ¬ 
ated by approximately one half-inch. 

To keep reflections from occuring, the 
antenna should be terminated in its 
characteristic impedance (Zo). However, 

THEORY IN A NUTSHELL 


a short circuit across the feeder booms 
a distance of .125 of a wavelength, or 
less, behind the largest element will prove 
satisfactory. This point can be found ex¬ 
perimentally by running a shorting bar 
across the boom elements until the low¬ 
est SWR is obtained on the lowest fre¬ 
quency in the antenna range. 

As mentioned earlier the boom feeders 
can be used with internal wires to pro¬ 
vide a four-to-one balun transformation 


In March, 1957, Professor V. H. Rumsey and Dr R. H. DuHamel announced 
the discovery of a new class of aerial which could be designed for any bandwidth. 
In principle these aerials are based on cones, spirals, or structures that repeat in 
geometric progression. Each aerial is always fed at the vertex, which is sufficiently 
small compared with a wavelength that it does not radiate any energy. Currents 
flow outward until they reach a part where the dimensions of the repeated structure 
in terms of wavelengths are such that resonance can occur. Here the currents build 
up to maximum and radiation takes place. Beyond the resonance no energy remains 
in the aerial so that the overall size does not matter. Changing the frequency merely 
moves the resonant region about on the structure but does not affect the radiation 
pattern or the impedance. Bandwidth is limited only by the largest and smallest 
dimensions of the aerial. The first frequency-independent aerials had rather low 
gains and poor radiation patterns, but performances improved steadily as the 
operation of the aerials became better understood. 

The last step came in June, 1959, with the discovery of the logarithmic dipole 
aerial on both sides of the Atlantic at about the same time. This device combines 
the advantages of the early frequency independent aerials with those of the Yagi. 
It consists of an array of dipoles having lengths and spacings which increase in 
geometric progression. All the dipoles are fed from a common balanced twin 
transmission line. Each dipole has shorter dipoles on one side and longer dipoles 
on the other, and so behaves like a Yagi aerial in its own right. However, at any 
one frequency several of these dipoles are near enough resonance to radiate. It is 
necessary to make sure that the radiated energy from all the active dipoles is 
combined in phase in the desired direction of radiation. This is done by crossing the 
twin line between the dipoles. 

Each dipole, having longer dipoles on one side and shorter dipoles on the other, 
thinks of itself as part of a Yagi, and so radiates toward the vertex of the array, 
which is opposite to the direction in which energy is flowing in the line. The dipoles 
are spaced rather less than a quarter wave apart at resonance so that the phase 
difference between adjacent dipoles is made up of a quarter-wave in the feeder, 
a half-wave due to the reversal of the line, and a further quarter-wave path back 
along the array in space. This totals one wave-length and the dipoles, therefore, 
reinforce each other in radiating toward the vertex end. 

In the opposite direction, i.e., toward the larger end, the radiation is very weak. 
Not only are the dipoles unwilling to radiate in that direction because of the longer 
dipoles behind them, but the crossing of the feeder ensures that waves from adjacent 
dipoles cancel out in this direction. In practice the radiation from the back of the 
aerial is around 30dB down, or about one thousandth of the power in the forward 
radiation. This is lOdB better than an average Yagi achieves, and thus the logarithmic 
aerial is particularly useful for rejecting unwanted signals, interference, and “ghosts” 
(From “Wireless World,” Sep., 1964). 
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RELATIVE CHARACTERISTIC IMPEDANCE OF A DIPOLE ELEMENT Za/Ro 


The above graph plots the relative feeder 
impedence against relative dipole imped - 
enee. The value of Sigma-prime shown on 
the curves is obtained by dividing Sigma 
by the square root of Tau. 

The average characteristic impedence of a 
dipole against the element length-to-radius 
ratio is plotted in the graph on the right. 

This graph and the one above are used in 
calculating the spacing of the feeders to 
obtain correct impedance matching to the 
transmission line . 


to suit a 300-ohm balanced transmission 
line. This system is illustrated in a draw¬ 
ing included in this article but do not 
forget it will be necessary to design the 
feeder boom for a match of 75 ohm 
transmission line. The size of the inner 
wire can be calculated from the formula 
D/d =12.25 where D equals the inside 
diameter of the feeder booms and d 
equals the outside diameter of the wire. 

The wire is supported in a number 
of places, depending on the length of the 
boom, so that it is centrally located from 
the back to the front of the boom. 

At this stage this concludes the long- 
hand maths needed to design a log- 
periodic antenna. We promised earlier 
to show a speedier way to calculate the 
element lengths and spacing with the 
aid of log and anti-log tables. 

To use these tables it is necessary 
to determine a logarithmic progression 
figure. This figure is determined by 
taking the figure for Tau, .864 in our 
previous example, and determining its 
log from the log tables. In our example 
the log of 864 is bar-1 and .9365. As 
this is a mixture of negative and positive 
figures it is necessary to take the charac¬ 
teristic from the whole number of 1 to 
obtain an integrated negative factor. In 
our example minus 1 plus .9365 equals 
minus .0635. This becomes our logarith¬ 
mic progression figure which is used in 
conjunction with the log tables. 

The next step is to determine the log 
which represents the length of our largest 
dipole. In our example this dipole was 
39.3 inches long, and the log for this 
is 1.5944. If we add our logarithmic 
progression figure or LPF to this log 
we obtain a figure of 1.5309 (adding a 
negative number is the same as sub¬ 
traction). Checking this log we find that 



100 250 500 1000 

THICKNESS RATIO h/a 


the antilog is 3395, indicating that the 
second dipole length is 33.95 inches. 

If we now add the LPF to the last 
log figure, 1.5309, we obtain a new figure 
of 1.4674. This gives an antilog of 2934, 
indicating that the third dipole length is 
29.34 inches. By continuing this addi¬ 
tion of the LPF we may ascertain the 
length of all the dipoles in the antenna. 
The progressive addition of the LPF 
amounts to repeated multiplication of 
the lengths by Tau. 

Having obtained the dipole lengths we 
may now determine the spacings. The 
first spacing is calculated as outlined 
previously by the Sigma factor x 2 x 
largest dipole length. Determine the log 
for this figure, which is 12.41 in our 
example. The log for this figure is 
1.0936 and, by applying the LPF once 
more, we can obtain the spacings for 
the antenna. The next two spacings with 
logs in brackets are, 10.74 inches (1.0301) 
and 9.26 inches (.9666). 

This completes our description of the 
design of log-periodic dipoles but next 
month we will feature a design for an 
all-band TV antenna with a coverage of 
45 to 222 megacycles with a simple sys¬ 
tem for obtaining a good match to 300- 
ohm transmission line. Also in this 
article we will give details for single 
channel log-periodic dipoles for TV and 
amateur VHF bands. 

1. D. E. Isbell, “Log Periodic Dipole 


Array” IRE Trans, on Antennas and 
Propagation, Voe. AP-8, pp. 260-267, 
May, 1960 also University of Illinois 
Antenna Lab. Technical Report No. 
39, June 10, 1959. 

2. R.H. Du Hamel and D. E. Isbell, 
“Broadband Logarithmically Periodic 
Antenna Structures,” 1957 IRE 
National Convention Record, pt. 1, 
pp. 119-128. Q 
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SUPPLY CO. 
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17 Alexander St., 

Crow's Most, 

Sydney. 

Phone: 43-4360. 

FREE CATALOGUE: • 0ulld-it-y ourself kits 

• Telescopes • Optical Parts • Binoculars 

• Books • Star and Lunar Atlases. 

ASTRONOMICAL TELESCOPES from £10/10/- 

ORDER NOW FOR CHRISTMAS 
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POST FREE! Anywhere in Australia 


POST FREE! 


Anywhere in Australia 
and its territories 


BENCH MOUNTING PANBRAKE FOLOER 


Invaluable for design prototypes, model shops and 
is used. 

FOLDS 

Angles from 175 deg. to 85 deg. 18in long. 

FORMS 

Pans (chassis) from Viin x -Mdn to 18in x l 6 */ 2 in. 
Maximum depth of pan —1 Vfein. 

MAKES 

Channels from Vain upward by 18in long. 

Z sections, decorative trims, etc. 


hobbyists in every field where light sheet metal 

CAPACITY 

Aluminium to 13 gauge. Mild steel to 21- 
gauge. Viin bed plate adiustable by cams— 
multiple slots permit a range of 34 pan sizes 
from Hin to approx. 16'/iin. 

SIZE 

20in x 4in x 4 in. 

WEIGHT 

I7lb. Mounts with 4-5 l/16in bolts. 


PktCi ONLY 


£ 9 ' 15 '- 


PLUS 12a p.«. Soles Tox 
and postage. 

POSTAGE EXTRA 

Within Victoria .. 12/6 


N.S.W. 

Elsewhere in Aust. 26/ 


With it 
S.A . 


Tas. and 
. . IS/- 


J. H. MAGRATH & CO. PTY. LTD. 


CHRISTMAS 

GIFT 

SUGGESTIONS 


CHASSIS TOOL SETS 


Stentorian SPEAKERS 

MODEL H.F. 161* STENTORIAN MAJOR. Designed to achieve full range response 
when mounted in a “compact’' cabinet. Fitted with a curved, graded cone with radial and 
axial stiffening* which provide discontinuities in the surface, reducing “cone breakup” 
and providing a rigid centre section which forms a high frequency radiator extending the 
response well into the upper register. This ensures a response free from distracting 
resonance. 

Cone diam. lOin. Pole diam. 1 in. Flux density 16.000 gauss. Total flux 64.000 maxwells. 
Impedance Coil at 15 ohms Frequency response 60 c.p.s to 16.(KM) c.p.s. in suggested 
cabinet: 30 c.p.s. to 16.000 c.p.s. in larger cabinet. Capacity 10 watts. £16 14 (including 
Sales Tax.) 


Model H.F. 1616 Stentorian 10in. P M. Unit 
and 16,000 gauss magnet. Universal im¬ 
pedance speech coil at 3, 7.5 and 15 ohms. 
Capacity 10 watts. Frequency response 30 
c.p.s to 15,000 c.p.s Bass resonance 35 c.p.s. 
£11/17/6 (including Sales Tax). 


MODEL H. F. 1612 STENTORIAN I0in 
Unit. 12.000 gauss magnet. Universal im¬ 
pedance coil at 3. 7.5 and 15 ohmv Capa¬ 
city 10 watts. Frequency response 30 c.p.s 
to 14 000 c.p.s Base resonance 35 c.p.s. 
£7/16/ (including Sales Tax > 


Complete with Wooden Carrying Cate. 


PUNCH KITS 

Comprises — Wooden 
Carrying Case . . . 

Reamer . . . Tommy 
Bar . . . IV* Die 

. . . plus 5 Combina¬ 
tion Die-cutters to suit 
-Hin, -Y4in. T*in. lin. 
IVfein standard valve 
sockets. 

70 '- 


Hand Operated 
NIBBLING TOOL 

“Adel” cuts round, square 
or irregular holes and 
shapes to any size over 
7 16in and notches and 
trims undersized holes to 
fit points. 

Capacity—Steel to 18- 
gauge. Aluminium or Cop¬ 
per to 16-gaugc, punching 
Bakelitc, Plastics, etc. 

75 - 


Replacement . . . Cutting Punch 
tor Nibbling Tool 37/6 
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FOR THE 
ELECTRONICS 
HOBBYIST 



MELBOURNE'S 
ELECTRONIC HOBBIES 
CENTRE 



An exciting Christmas gift for 
the young Electronics enthusiast 
PHILIPS Electronic Engineer 


POST FREE! 

Anywhere in Australia 
and its territories 
or N.Z. 


Containing real transistors, loudspeaker^), re¬ 
sistors. condensers, germanium diode, coils, 
etc. (Same as in other Philips equipment). 
Current supplied by two inexpensive dry bat¬ 
teries. Absolutely safe. Simple to assemble. 
No soldering bit or tool kit needed. Avail¬ 
able in 3 Kits. 

EE8 which makes 8 different and exciting 
models for only £.9/19/0. 

EE8 20 Complementary Kit in conjunction 
with EE8 offers another 12 models for only 

£6/19/6. 

Two kits can be purchased combined as 
c.it EE20 which can be made up into 20 fas¬ 
cinating models (the combination of the other 
Kit EE20 which can be made up into 20 fas- 

See our full page advertisement October 
Electronics Australia. Pace 59. for fuller 
dcta:i. 
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VARIABLE AUTOTRANSFORMERS 


“SLIDUP”... 


“SHdup” Autotransformer, Model 

BPS . . . 2.5 Amps capacity. 240 
volts input, 0-260 volts output . . . 
MAGRATH price £8/7/6, plus 12* 

p.c. sales tax. 


"Slidup" Autotransformer, Model PI 

. 0.5 amps capacity. 240 volts 
input, 0-260 volts output . . . 
MAGRATH price £4/5/, plus 121 
p.c. sales tax. 


“Slldup" Autotransformer, Model 

SB5 . . . 5.0 amps capacity. 240 
volts input. 0-260 volts output . . . 

MAGRATH price £11/12/6, plus 
121 p.c. sales tax. 


**Slldup f * Autotransformer, Model 

SB10 ... 10 amps capacity. 240 
volts input, 0-260 volts output . . . 

MAGRATH price £22/12/6, plus 
121 p.c. sales tax. 


Also available . . . 3 phase unit built in current ratings 
from 2.5A up to 25A 

lMIGHT CHARGES: 10/- Victoria . 15/- N.S.W., S.A. and Tas ., 
20/- elsewhere in Australia. Model PI: 5/- Victoria, 7/6 N.S.W., 
S.A. and Tas., 10 /- elsewhere in Australia. 


208 LT. LONSDALE STREET, MELBOURNE PHONE 32-3731 
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A NEW PLAYMASTER CONTROL UNIT 



Here is o new addition to our ever-populor "Playmaster" series 
of high quality audio equipment designs: a multi-function Con¬ 
trol Unit featuring modern silicon transistor circuitry. Providing 
four stereo input channels, the new unit may be arranged to 
accept signals from all popular sources by means of alternative 
inbuilt preamps; it will connect with any of our Playmaster stereo 
main amplifiers. As it offers a re-styled front panel and case, and 
outstanding performance, together with easy assembly provided 
by printed wiring boards, we anticipate that it will prove to be 
one of our most popular designs. 

By Jamieson Rowe 


A LTHOUGH a high-quality audio 
amplifier can be built in a single 
case, there are certain advantages to be 
gained by separating the input, pre¬ 
amplification and tone control circuitry 
from the power supply and output cir¬ 
cuitry to form a “control unit.” 

Doing so gives the cabinet designer 
greater freedom to produce an aesthetic¬ 
ally satisfying layout, as it reduces the 
bulk of the circuitry associated with the 
control panel and allows the relegation 
of the bulky power and output sections 
to a convenient corner of the cabinet. 

Electrically is makes it easier for the 
amplifier designer to keep hum to an 
acceptably low level, as it keeps the 
input circuitry away from the hum field 
of the power transformer. Similarly it 
is easier to achieve the desired order of 
stability, as the input and output cir¬ 
cuitry are kept apart. 

In view of these advantages it is not 
surprising that many audio enthusiasts 
elect to build up or purchase amplifier 
systems of the control unit-main 
amplifier combination type, despite the 
existence of a number of successful 
single case or “unit” amplifier designs. 
Hence the fact that, while we have from 
time to time presented in the magazine 
details of a number of highly successful 
“unit” amplifiers, we have also continued 
to describe control units and main 
amplifiers. 

The stereo main amplifiers described 
to date have been the twin 10-watt 
design of January-December, 1959, the 
twin 17-watt design of May, 1959, and 
the economy “101” twin 10-watt design 
of August, 1962, the lastnamed proving 
particularly popular. The control units 
have included the “No. 10” of May, 
I960, and the “104” of April, 1963, the 
latter catering mainly for crystal and 
ceramic pickups and the former for 
magnetic pickups. 

The Control Unit to be described in 
this article has been designed as part of 
this established Playmaster series and 
will mate with any of the stereo main 
amplifiers. However, it offers a number 
of facilities and features not offered by 
previous control units, and combines a 
standard of performance and a degree 
of flexibility which should ensure its 
popularity for some time to come. / 

Not the least of its features, we hope, 
is a completely restyled case and front 

The printed wiring boards of the 
new Control Unit are mounted on the 
top and bottom cover plates, which 
swing out lor convenient access. 
Virtually all o I the components 
mount on the printed wiring boards. 


panel. The change in style has not 
been motivated simply from a desire to 
be “different,” however; it was made 
only after quite prolonged consideration 
of the requirements of modern cabinetry 
styling, the functions and facilities ex¬ 
pected of a modern control unit, and the 
styling changes permitted or necessitated 
by recent advances in circuit techniques. 

We are confident that the new case 
and front panel styling will prove to be 
a most successful combination of attrac¬ 
tive functionality and utility. While the 
inevitable trend has been toward a 
multiplication of control functions and 
input-output facilities compared with 
earlier designs, it has proved possible to 
arrive at a case and front panel which 
make operation scarcely more complex 
than before. Not only this but, in addi¬ 
tion, the new design allows even easier 
assembly and more convenient servicing 
than before. 

And it should be noted that these 
aims have been achieved with no 
sacrifice to the compact size of the 
unit. The overall dimensions of the 
front panel and case of the new Con¬ 
trol Unit are identical with those of 
previous designs, making replacement 
of existing units a perfectly feasible 
proposition. 

Functionally the new design is quite 


up to date. Whereas previous control 
units allowed for input signals from only 
a stereo gramo pickup (magnetic in one 
case, crystal/ceramic in the other) or a 
mono radio tuner, the new unit will 
accept stereo signals from four sources, 
and may be arranged to provide almost 
any type of preamplification and tonal 
equalisation required for these inputs. In 
addition, the control of operating mode 
of the unit is separated from that gov¬ 
erning input signal selection, allowing 
two modes of stereo operation and three 
modes of mono operation with any of 
the four input signals selected. 

The four input facilities are designated 
“disc,” “tape,” “radio 1” and “radio 2.” 
The disc inputs may be arranged to 
accept signals from either magnetic or 
crystal/ceramic pickups by means of 
alternative inbuilt preamplifier circuits; 
similarly the tape inputs may be 
arranged to accept signals from either 
tape replay heads or the output of 
recorders or deck preamps, again by 
means of alternative inbuilt preamplifier 
circuits. 

The pairs of stereo inputs designated 
“radio 1” and “radio 2” are high-level 
“flat” inputs capable of accepting signals 
from standard broadcast or short-wave 
AM tuners, radios, TV receivers and 
other sources having similar output 
characteristics — such as FM stereo 
tuners, when and if these arrive on the 
scene. 

It should also be noted that the 
“tape” inputs may be arranged to accept 
signals of the same type as those accept¬ 
ed by the “radio” inputs, simply by 
omitting the preamplifiers. 

The five modes of operation possible 
with the new unit are stereo and stereo 
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using silicon transistors 


reverse; mono “A plus B” in which both 
output channels receive a mono signal 
derived from both input channels; and 
mono “A” and mono “B,” in which both 
output channels receive a mono signal 
from the single input channel concerned. 

The two last-named modes are very de¬ 
sirable where it is necessary to play 
mono tape recordings through the stereo 
system. 

The new Control Unit has improved 
output facilities. As before, the main 
outputs are taken to the main amplifier 
via the power cable, but the output 
impedance is now only one-tenth of that 
of previous units, allowing the use of 
longer interconnecting cables without 
treble loss. Some 320pF of cable 
capacitance is now required to produce 
an attenuation of 3dB at 20KC, allow¬ 
ing cable lengths of up to 30 feet or 
so where low-capacitance co-axial cable 
is used. 

In addition to the main outputs there 
are two “Recording” outputs having the 
same nominal output level of 250mV 
RMS, but at an impedance level of 
about 56K. These outputs are indepen¬ 
dent of the bass, treble and volume con¬ 
trols, being thus ideal for providing 
signals for an external mono or stereo 
tape recorder. Provision is also made 
for the connection of these outputs to 
a combination input-output tape con¬ 
nector of the “DIN” type. 

Other features offered by the new unit 
are improved frequency response, low 
distortion and noise, virtually zero hum 
and the ability to operate conveniently 
and economically from batteries if this 
is necessary. The actual circuitry re¬ 
quires only a supply of 22 volts DC at 
a maximum of 5mA—i.e., a power con¬ 
sumption of only l/9th of a watt. 

Many of the features offered by the 
new Control Unit are the direct outcome 
of the use of silicon transistors, and it 
is only fair to point out here that the 
design could hardly have been produced 
but for the recent release of these tran¬ 
sistors on the local consumer scene. 

With high gain, low noise and thermal 
characteristics considerably better than 
those of available germanium transistors, 
silicon transistors offer many advantages 
in audio circuits. 

As may be seen from the main cir¬ 
cuit diagram the basic amplifier sec¬ 
tions in each channel of the unit employ 
two transistors—high gain audio NPN 
types 2N3565, BC108 or similar. The 
first transistor is used as a standard 
emitter-follower impedance matching 
stage, matching the fairly high im¬ 
pedance balance control circuitry to the 
somewhat lower impedance of the tone 
control circuitry. 

The tone controls are of the feedback 

The rear of the prototype Control 
Unit, showing the input and output 
connectors. The gap between the 
cover plates should be ignored; it was 
originally provided for ventilation, 
but this proved to be unnecessary . A 
front view of the unit is shown at 
the top of the page . 

ELECTRONICS Australia, December, 1965 



iitiiiitiiiiiiitiiiitiiimiminttitiHiiiiititHiuiiniiiimiiiiiiiii 


SPECIFICATION 
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1. INPUTS: 

(a) Disc—one per channel. Alternative preamps to suit either magnetic or 
crystal—ceramic cartridges. Magnetic input 1.5mV input sensitivity 
for 250mV output at 1KC, 5QK input impedance, RIAA equalisation. 
Crystal/ceramic input 60mV sens, for 250mV output at 1K.C, 2M 
input impedance, flat response. 

(b) Tape—one per channel. Alternative preamps to suit either tape heads 
or preamp/recorder signals. Tape head sens. 5mV for 250mV at 1KC, 
100K input impedance, CCIR equalisation. For preamp/recorder 
signals, sens. 60mV for 250mV at 1KC, 2M input impedance, flat 
response. If recorder signal equals or exceeds 500mV preamps may 
be omitted entirely, giving 500mV sensitivity for 250mV output, 100K 
input impedance, flat response. 

(c) Radio—two per channel (may be used for any high-level “flat” input 
signals). 500mV input sens, for 250mV output, 100K input impedance. 

2. OUTPUTS: 

(a) Main outputs—nominal output level 250mV, output impedance approxi¬ 
mately 25K. 

(a) Recording outputs—nominal output level 250mV, output impedance 
56K. Not affected by tone or volume controls. 

3. DISTORTION and NOISE: 

Signal to noise ratios using 250mV output at 1KC as reference: 

Radio inputs—better than 60dB. 

Disc inputs—better than 55dB. 

Tape heads—better than 50dB. 

Tape recorder—better than 55dB. 

T.H. distortion at 1KC, 250mV output level virtually unmeasurable using 
normal equipment. At four times nominal output (IV RMS): 

Radio inputs—.05 per cent or better. 

Disc inputs—.15 per cent or better. 

Tape heads—.40 per cent or better. 

Tape recorder—.15 per cent or better. 

4. TONE CONTROLS: 

Bass control—12dB boost or cut at 60cps, minimum. 

Treble control—15dB boost or cut at 10KC, minimum. 

Effect of controls at 1KC, plus/minus ldB maximum. 

5. FREQUENCY RESPONSE: 

With tone controls flat: 

Radio inputs: 20cps—150KC or better, plus/minus 3dB. 

Crystal/ceramic disc inputs: 30cps—50KC, plus/minus 3dB. 

Magnetic PU, Tape head inputs: RIAA or CCIR curves, within 3dB 
from 40cps—15KC. 

10. OUTPUT CLIPPING LEVEL: 

For radio channels—4V RMS minimum. 

For disc channels—2.5V RMS minimum. 

For tape channels—2V RMS minimum. 

11. SUPPLY VOLTAGE and CURRENT: 

Circuitry requires 22V DC at 5mA max. Operates from batteries, LV 
from transistor amplifiers, or using zener diodes from 180-300V DC. 

... 
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The main circuit for the new Control Unit is shown on this page, with the circuits channel has four inputs and provision for the use of two preamps from a range of 

and wiring diagrams for the alternative preamps opposite. The blue overprinting t f, ree different types. The use of silicon transistor circuitry gives outstanding 

indicates the wiring included on the printed wiring boards. The unit may be built frequency response, high reliability and low noise and distortion, while printed 

up to a number of degrees of complexity, to suit individual requirements: each wiring board construction makes for easy construction and convenient servicing. 


















































































































































































WARBURTON FRANKI 
XMAS SPECIALS 


CONDENSER 
SUBSTITUTION BOXES 

9 Values from 100 PF to .22 MFD 
selected by rotary switch c/w leads 
and clips. Post Free. 

29/6 ($2.95) 


RESISTOR 

SUBSTITUTION BOXES 

24 Values from 15 ohms to 10 
megohms selected by two rotary 
switches c/w leads and clips. Post 
Free. 

42/6 each ($4.25) 


SILICON DIODES 

18 amps at 50 PIV—available with 
either K or A to case. 

9/6 each (95c) 

1 amp. at 1000 PIV. 

16/6 each ($1.65) 

Post Free. 


SCREWDRIVER SETS 

6 pieces. 1 each 8in. 6in, 5in, 4in, 
3in stumpy and 5,ih Philips Head. 
Post Free. 

8/8 (88c) 


MICROPHONES 

Crystal Lapel type c/w lead and 
plug. 

12/6 ($1.25) 

Post Free. 


100 PF TUNING 
CONDENSERS 

17 plates 4 in shaft. 

7/9 (78c) 

Post Free. 


6 VOLT POWER PACKS 

Converts mains voltage to 6 volts 
D.C. at 300 M.A. 

99/6 ($9.95) 


TRANSISTOR RADIO 

COMPONENTS Matched 

Speaker—2iin 8 ohms. 17/ ($1.70) 
2 Gang Condenser 

W/knob. 21/ ($2.10) 

Aerial Coil and Rod 7/6 (75c) 

Osc. Coil 9/ (90c) 

Output Transformer 16/6 ($1.65) 

Interstage Transformer 13/6 ($1.35) 

Volume Control 

w/Switch and Knob. 9/ (90c) 

I.F. Transformer— 
set of 3 37/6 ($3.75) 

Printed Circuit 12/ ($1.20) 

Cabinet C/W Carrying 

Case and Earplug 30/ ($3.00) 

Post Free. 


LOUD HAILERS 


Weight, 3ilb. Range up to 1,000 
yards. CARDIOID MICROPHONE 
—may be detached at will. UN¬ 
BREAKABLE —SHOCKPROOF— 
WEATHERPROOF. Useful for: 
Lifesavers, Coastguards, Scouts, 
Sporting Events, Building Construct¬ 
ion, Fairs, Shows, Supermarkets, 
etc. 

£29/10/- ($59) 

inc. Batteries and Freight. 


EVERYREADY JUNIOR 
SCIENCE KITS 

Introduction to Electricity. Full of 
interest to all ages. Kit includes: 
Magnets, Compass, Electric Motor, 
Iron Filings, Wire Coil, Clips, Wires, 
Sockets, Lamps and Holders, Bat¬ 
teries and full-colour 52-page In¬ 
struction Book. 

£3/2/6 ($6.25) 

Plus Pack, and Post. 2/6. 


CRYSTAL DIODE RADIOS^ 

ifiH Models PT 8 
SB and B 1. Sup- 
JSSjjS Plied boxed with 
PP ear phone and 

*4 » •iprial u/ifv» 


WORLD FAMOUS 
POLYPAKS 

1 dollar (10/-) 

Famous 1 dollar paks—brand new 
—no “rubbish.” Ideal for amateurs, 
beginners, servicemen, enthusiasts. 

1. 30 carbon resistors, asst, i watt 
and 1 watt, presets too. I dollar 
( 10 /). 

2. 20 asst, capacitors, 5 each paper, 
plastic, mica, ceramic. I dollar 
( 10 /). 

3. 20 silver mica capacitors, inc. 
5 per cent values. 1 dollar (10/). 

4. 20 styroseal plastic capacitors, 20 
per cent and 10 per cent. 1 dollar 
( 10 /). 

Guaranteed A1 quality. Popular 
brands. 1 pak, postage 5d; 3 paks, 
post free. 


PHILIPS ELECTRONIC 
ENGINEER ASSEMBLY KITS 
KIT No. EE8 

PARTS FOR 8 PROJECTS. Morse 
Code Practice Set, Gramophone 
Amplifier, 1 Transistor Radio, 
Moisture Indicator, Traffic Beacon, 
Burglar Trap, 2 Transistor Radio, 
Automatic Night Light. 

£9/19/6 ($19.95) 

KIT No. EE20 

PARTS FOR 20 PROJECTS. All 

the above plus: Electronic Organ, 
Audio Amplifier, Intercom., Bi- 
Ampli Amplifier, Detective's Ear, 
Pilfering Alarms, Push-Pull Ampli¬ 
fier, Universal Test Circuit, Morse 
Code Trainer, Time Switch, 3 Tran¬ 
sistor Radio, Acoustic Relay. 

£14/19/6 ($29.95) 

KIT No. EE8/20 

COMPLEMENTARY KIT. When 
added to EES equals F.E20. 

£6/19/6 ($13.95) 

Plus Pack, and Post. 1/ (10c). 


T RANSIS TOR RADIO SETS 

6 TRANSISTOR 

Boxed with battery 
earpiece and carry¬ 
ing bag. 

£9/19/6 ($19.95) 

Post Free. 


2 TRANSISTOR 

Boxed with battery 
earpiece and carry¬ 
ing bag. 

£5/19/6 ($11.95) 

Post Free. 


include postage and freight with all orders, t Trade also supplied 
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COMPLETE WIRING DIAGRAM TO GUIDE ASSEMBLY 



BOARD B 


MODE 


VOLUME 


TREBLE 


BALANCE 


BOARD A 


B: RADIO I RADIO 2 TAPE DISC 


DIN TAPE 


RECORDING 


— TO TAG L 
L ON BOARD A 


SELECTOR 


PIN 7 




POWER PLUG 


OUTPUT CABLES 
TO POWER PLUG 

NEON PILOT 


PIN 6 
POWER PLUG 




A: RADIO l RADIO 2 TAPE DISC 


TUNER SOCKET 


RECORDING 


Above Is a wiring diagram showing all the wiring apart horn the printed 
wiring boards. Using this diagram and those showing the placement of parts 
on the boards, construction of the new Control Unit should be a straight¬ 
forward matter, even for those with little previous wiring experience. 


type, using a slightly modified version 
of the basic circuit first described by 
P. J. Baxandall. The second 2N3565 or 
BC108 transistor is used in the tone con¬ 
trol circuit, and also provides a low 
impedance source for the main outputs. 

The use of feedback type tone con¬ 
trols represents a departure from our 
previous practice, it may be noted, as 
all our previous control units and ampli¬ 
fiers have used passive type controls. 
The passive controls have been favoured 
by us in the past because they tended 
to be simpler and less costly where 
valve circuitry was concerned. 

With the adoption of transistorised 
circuitry, however, the situation has 
required re-examination. Theoretical 
considerations and careful tests which we 
have performed have shown that it is 
virtually essential to use feedback tone 
controls if the twin criteria of low noise 
and low distortion are to be met. How¬ 
ever, it has also been shown that with 
transistorised circuitry there is virtually 
no increase in complexity or cost asso¬ 


ciated with the adoption of feedback 
controls; in other words, feedback con¬ 
trols are both necessary and desirable. 

While it is not possible in this article 
to discuss in detail the advantages of the 
feedback tone control circuit in a tran¬ 
sistorised system, it may perhaps be 
noted that an important advantage is 
that the preceding stage is not called 
upon to deliver an output some five 
times greater than the signal level ulti¬ 
mately required. This is in contrast 
with the passive tone control circuit, in 
which the insertion loss of the circuit 
makes it difficult to arrive at a satis¬ 
factory compromise between distortion 
and noise. 

This type of problem does not usually 
occur with valve circuits because of the 
higher operating potentials involved. A 
valve stage preceding a passive tone 
control and operating from, say 200V, 
can easily deliver a signal of two or 
three volts with low distortion, but a 
transistor operating from 20V or less 
and called upon to deliver the same 


ACOS CHANCER DUSTBUC 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the ssme time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 
29 Mojor'i Boy Rd„ Concord, N.S.W. 

Vic. Distributors: E. W. Cornelius Pty. Ltd.. 
5 Northumberland St„ Sth. Melbourne, Vic. 


ELECTRONICS Australia, December, 1965 


51 






































































AKAI 

TAPE RECORDER 


Pride In Quality 
For Your Pleasure 


1; 

□ 

9EE[ 

B 

w 

F 5 

Tj 

BQ 

H3 

1 * 


M „q cross-field head plus 

O VERTICAL STEREO * 4 track 
stereo/monaural record and play * 4 speeds (1 7/8", 
3 3/4", 7 1/2" and 15" per sec.) * Frequency res¬ 
ponse—30 to 2,5000 cps at 7 1/2 ips * Sound-on- 
sound recording * Tape cleaner * Automatic stop 
and shut-off * Simple change over for necessary 
AC power 


MODEL. 1700 


AMATEURS CAN ENJOY PRO¬ 
FESSIONAL RESULTS. * 4 


track stereo/monaural record and play * 3 speeds 
(1 7/8", 3 3/4" and 7 1/2" per sec.) 15 ips optional 

* Frequency response—40 to 18,000 cps at 7 l/2ips 

* Portable and lightweight plus high quality* Auto¬ 
matic stop * Built-in two speakers * Simple change¬ 
over for necessary AC power 


MODEL 


>ra 


FULL-TRANSISTORIZED 


PORTABLE TAPE RECORDER 

* 4 track stereo / monaural record and play ; * 4 
speeds (15/16", 1 7/8", 3 3/4" and 7 1/2" per sec.) 

* Cross-Field head plus deviationless micro-motor 

* Frequency response - 40 to 25,000 cps at 7 1/2 ips 

* 4 watts stereo output * AC or DC (with recharge¬ 
able battery) * Simple change-over for necessary 
AC power 


MODEL 910 


P.A. SYSTEM TAPE RECORDER 
* 2 track monaural record 
and play * 2 speeds (3 3/4" and 7 1/2" per sec.) 

* Frequency response- 40 to 12,000cps at 7 l/2ips. 

* Simple public-address system * Input mixer 

* Pause lever * Simple change-over for necessary 
AC power 


modblX-355 


CROSS-FIELD HEAD PLUS 
SOLID STATE AMPLIFIER 


* Cross-Field head plus Solid State Amplifier 

* Total 50 Watts music power (25 watts each) 

* 4 track stereo/monaural record and playback 

* 3 speeds (3-3/4", 7-1/2" and 15" per sec.) 

* Frequency responce —30 to 24,000 cps at 
7*1/2" per sec. * Automatic repeat and reverse 

* 10 1/2" reel adaptable * Sound on sound, 
sound with sound recording * Built in two speak¬ 
ers * Automatic stop and shut-off * Remote 
controls available * Unit card system amplifier 
included * Simple change-over for the necessary 
AC power 


Main Products : 

• STEREO: X-355, 345D, M 8, X IV, ST-1. 44S, 1700 

• MONAURAL: 910, 707, 707S 

• DECK: 44D 

• SPEAKER SYSTEMS: SSI 10, SS90, SS88A, SS55, SS30 


MAGNECORD AUSTRALASIA PTY LTD. 

210 Clarence Street, Sydney Tel, 29 1704 


C fl AKAI ELECTRIC CO., LTD. 

MmJ HIGASHIKOJIYACHO OHTA-KU TOKYO JAPAN 
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signal level is in a much less favourable 
position. 

The operation of feedback tone con¬ 
trols is quite straightforward. The 
moving arms of the controls are con¬ 
nected to the input of the transistor: the 
“boost” ends of the controls connect to 
the source of signal*—the emitter cir¬ 
cuit of the preceding stage—while the 
“cut” ends connect to the transistor out¬ 
put. 

At mid-frequencies the gain of the 
stage is unity as the input of the tran¬ 
sistor is effectively fed from a point 
midway between its own output and the 
source of signals. This same situation 


Above is a reproduction of the etching pattern for the "A'* channel printed 
wiring board; the other board is a lateral mirror image. Below is shown the 
effect of the tone controls upon the basic or "radio” response of the two 

Control Unit channels. 



high-level “flat” signals are available 
from a tape recorder or deck preamp 
this preamp is either replaced by a two- 
transistor circuit of the same type as 
disc preamp “B” or is omitted altogeth¬ 
er to provide what is virtually another 
“radio” input. 

The three-transistor preamps “A” and 
“C” are modified versions of the units 
described in the author’s October, 1965, 
article. They consist of a low-noise 
input stage followed by a two-stage feed¬ 
back pair, providing equalisation. Each 
circuit uses two low-noise NPN tran¬ 
sistors, type SE4010 or BC109 or 
similar, and one high-gain PNP, type 
2N3638 or OC202 or similar. 

If a high gain PNP silicon tran¬ 
sistor cannot be obtained for the latter 
stages, incidentally, it is permissible to 
use a germanium type such as the 
OC44N. However, it should be noted 
there are no known germanium tran¬ 
sistor equivalents for any of the NPN 
transistors used in the Control Unit. 


applies to all frequencies, if the controls 
are in their central position: the stage 
has a response “flat” from about 20cps 
to more than 150KC. 

If the moving arm of either control 
is displaced from the central position 
the gain of the stage is altered with 
regard to the range of frequencies con¬ 
cerned. Moving the arms toward the 
source of signals increases the gain and 
gives bass or treble “boost,” while 
moving them toward the output reduces 
the gain below unity and gives “cut.” 
As the curves show, adequate amounts 
of boost and cut are provided. 

The basic amplifier sections thus 
described are preceded by the balance 
control and the mode and selector 
switches, and form the essential “radio” 
or high-level section of the Control Unit. 
The input impedance of these sections 
is approximately 100K, with an input 
sensitivity of 500mV for an output of 
250m V. 

Pickup and tape signals normally 
require preamplification before being fed 
to these sections, and for this reason 
the new unit has provision for both 
disc and tape preamps. The circuits for 
these are shown adjacent to the main 
circuit, together with the associated 
wiring diagrams. 

There are alternative preamp circuits 
for both disc and tape inputs, allowing 
the Control Unit to be suited to almost 
any popular source of signals. Disc 
preamp “A,” a three-transistor circuit, is 
used where a high-quality magnetic pick¬ 
up is employed; where a crystal or 
ceramic pickup is to be employed in¬ 
stead, the alternative two-transistor disc 
preamp “B” is used. 

Similarly the three transistor tape pre¬ 
amp “C” used where signals are taken 
directly from a tape head, but where 


Every Switch-user wants 

ABSOLUTE RELIABILITY 



RELIABILITY has been carefully built-in to this wide-range of 
OAK. CUTLER-HAMMER, NSF and other world-renowned designs 

More than 1,000 types available. Write for details of Rotary, push-button, 
piano-key , lever types, tool handle , push-push, slide, rocker, automotive , 
industrial and service approved types to :— 

SYDNEY: Electronic Parts Pty. Ltd., 32 Warden Road, Petersham. Phone 560 7566, and all recog 
nised wholesalers. MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. 
Phone 67 9161. HOBART: Amalgamated Wireless (Australasia) Ltd., 123 Murray Street. Phone 
3 3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd., 80 Cameron Street. Phone 2 1804. 
ADELAI0E: Newton McLaren Ltd., Leigh Street. Phone 510111. BRISBANE: Chandlers Ltd., 
Albert and Charlotte Streets. Phone 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd., 
335 Wiliiam Street. Phone 28 3425. 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 
47 YORK STREET, SYDNEY. 2 0233 

M4M MSP2-64 
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“M” SERIES 

AUSTRALIA'S LEADER IN MODERN PRECISION SOLDERING TOOLS 





Application: Transistor, miniature 
and micro-miniature electronics 
and instrument work. 


M70 ' IP ^Rating 


1 / 8 " 

19 watts 
3 ozs. 


Weight 


Tip Shaft Dia 
Rating 
Weight 


3/16" 

23 watts 
3i ozs. 


Application: Standard tool for 
radio and television assembly 
and servicing. 


M64 


M107 T,p Sh 1^g 


1/4" 

27 watts 
4 ozs. 


Application: Servicing in tele¬ 
communication centres and 
similar heavier tagging. 


Weight 


•Weight of tool only, without cord set 


M150 T,pSh K 


5/16" 

45 watts 
6 ozs. 


Application: General Purpose 
Solder Tool, sheet metal, eartl 


Solder Tool, sheet metal, earthing 
strips and other heavy duty work. 
Tip incorporates unique anti¬ 
seizing ferrule 


Weight 


LONG LIFE TOOLS, TESTED AND PROVED IN 
WORLD-WIDE SERVICE. 

Adcola "M" Series soldering tools are long-life 
precision-made tools, the result of 20 years’ 
development to meet the particular needs of 
the Communications and Electronics industries 
throughout the world. 

They are standard equipment in all Australian 
Armed Services, Space Tracking establishments, 
P.M.G.’s Department, major computer firms and 
numerous other organisations with the resources 
to carry out stringent comparative pre-selection 
tests on soldering equipment. 

GREATER THERMAL EFFICIENCY 

The advanced design reduces heat losses to a 
minimum and provides a work capacity in each 
model normally associated with conventionally 
designed tools of twice the rated power. Initial 
heat-up time (60 seconds for M70, 100 seconds for 
M64) and heat recovery are extremely rapid. 
Elements are calibrated to provide optimum tip 
temperatures for swift and sound soldering of 
terminations in each type of circuit. 

DESIGNED FOR ACCURATE SOLDERING 

The lightness and balance of the "M" Series 
tool; the flared handle, ribbed for a positive 
precision finger grip; the slim heater unit allow¬ 
ing the best possible visibility and penetration; 
the combination of these design features allows 
easy, precise manipulation and therefore better 
soldering. 

INSTANT CONTROLLED HEAT 

A constant heat tool operating at the correct 
soldering temperature ensures the swiftest and 
most efficient soldering. Poor cjualitv soldered 
joints caused by too high or too low a soldering 
temperature are avoided. Fitted with a hook for 
suspension while idling, Adcola soldering tools 
will operate continuously without risk of .over¬ 
heating or loss of tip tinning. Heat sinks, idling 
or cut-off switches are NOT required. 

EASY REMOVAL OF TIP 

The tip is held firmly by a stainless steel collet, 
and is easily removed for cleaning and replace¬ 
ment and to allow quick fitting of special- 
purpose tips. 


SAFETY FIRST 

Safety was a primary consideration in the design 
of the ”M" Series, which embodies a fully 
insulated element and a double-earthed helical 
wire outer casing to the heater unit. Every 
heater unit must pass an insulation test of 2,000 
volts before release from the factory. 

NO TRANSFORMER REQUIRED 

Adcola tools conform to S.A.A. approval and 
test specifications and are approved in all States 
for mains voltage operation. 

All models are available for 230-250V, 200- 
220V, 100-120V, 50-55V, 32V, 24V, 12V and 
6V. 



ADCOLA PRODUCTS PTY. LIMITED 12 CHURCHILL ST., MONT ALBERT, MELBOURNE, E10, VICTORIA, TEL. 88-4351 


N.S.W.: GEORGE BROWN & CO. PTY. LTD . 29-5877; BROADWAY 
ELECTRONICS PTY. LTD., 211-4224; ELECTRONIC PARTS PTY. 

LTD.. 55-0425; GENERAL ACCESSORIES PTY. LTD.. 73-0211; 
GEORGE KENT (AUSTRALIA) PTY. LTD., 67-0351; MARTIN DE 
LAUNAY PTY. LTD., 29-5834; NEWCASTLE, B4741; WAGGA. 
4644; WOLLONGONG, B6020; LAWRENCE & HANSON ELECTRICAL 
PTY. LTD., 69-4041; NEWCASTLE. 61-5573; WAGGA. 4224; PAUL'S 
(MERCHANTS) PTY. LTD., 61-6392; RADIO DESPATCH SERVICE. 

61-1876; REG. ROSE & CO. PTY. LTD., 29-1851; W. G. WATSON 
6. CO. PTY. LTD.. 29-5631; NEWCASTLE. 61-4961. 

VIC.: ELECTRONIC DEVELOPMENTS PTY. LTD.. 63-3596: GENERAL 
ACCESSORIES PTY. LTD.. 69-0300; HOMECRAFTS PTY. LTD.. 

32-3711; J. H. MAGRATH CO., 32-3731; RADIO PARTS PTY. LTD., 

30- 1251 f 211-5921; WARBURTON FRANKI (MELB.) PTY. LTD., 

69-0151; R. M. LANGFORD CO. PTY. LTD.. 42-5633. 

QLD.: T. H. MARTIN PTY. LTD., 2-1785; BATTENS ELECTRICAL 
PTY. LTD., 5-3936; SOUTHPORT, 2-1685; CHANDLERS PTY. LTD., 

31- 0341; JAMES CROKER & SONS. MACKAY; A. E. HARROLD 
PTY. LTD.. 31-3081; LAWRENCE & HANSEN ELECTRICAL (QUEENS- 
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LAND) LTD., 2-1151; CAIRNS, 3739; TOOWOOMBA, T'VILLE; 
GENERAL ACCESSORIES PTY. LTD., 2-3093; B. MARTIN PTY. LTD., 
CAIRNS, INNISFAIL: C. A. PEARCE & CO. PTY. LTD., 2-3201; 
TRACKSON BROTHERS PTY. LTD., 2-2804; WYPER BROTHERS LTD . 
5-3219, BUNDABERG. 

S.A.: F. R. MAYFIELD LTD., 8-4131; GENERAL ACCESSORIES PTY. 
LTD., 23-4022. 


KOWE & CO. P . T X LTD., HOBART, 34-3860: CHARLES DAVIS 
(WHOLESALE) PTY. LTD, HOBART, 3-3121; W. & G. GENDERS 
PTY LTD.. LAUN. 2-2231; HOMECRAFTS-TASMANIA. HOBART. 
WAY LAWRENCE & HANSON ELECTRICAL PTY. LTD., HOBART. 
2-7464; LAUN., 2-2683. 

W.A.: C. L. SEDUNARY & CO.. 21-6607; ATKINS (W.A.) LTD., 
21-0101; GENERAL ACCESSORIES PTY. LTD., 21-2501; CARLYLE 
& CO. (1959) PTY. LTD., 21-9331. 

"'dARwIn^I^* & HANSON ELECTRICAL (N.T.) PTY. LTD., 
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The disc preamp “A M gives the unit 
a sensitivity of approximately 1.5mV 
for 250m V output at 1KC, which 
should be adequate for the majority of 
magnetic pickups. The sensitivity can 
be reduced for high output types by 
means of negative feedback around the 
first stage. The input impedance of this 
preamp is approximately 50K, which is 
optimum for the majority of magnetic 
pickups, and the equalisation provided is 
within 3dB of the standard RIAA curve 
from 40cps to 15KC. 

Tape preamp “C” gives the unit a 
sensitivity of approximately 5mV for 
250mV output at 1KC, which gives ade- 


are a few general points to be noted 
regarding the circuitry. 

For operation of the Control Unit 
from our existing valve-type main 
amplifiers a zener diode divider circuit 
is used to obtain the necessary 22 volts 
DC from the main amplifier HT supply. 
The divider consists of a 22K eight-watt 
series resistor and two zener diodes, Z1 
and Z2. Diode Z1 may be either the 
miniature type OAZ272 or type 
OAZ212, while Z2 may be either type 
OAZ273 or type OAZ213. 

When operated from valve main 
amplifiers in this fashion a neon pilot 
lamp may be used, as indicated. This 


EMI 

LONG TERM 

SCIENTIFIC SATELLITE 
RESEARCH 

The work at the Data Acquisition 
Facility, Orroral, A.C.T., continues to 
increase and EMI are therefore able to 
offer additional positions in this long¬ 
term activity. 

The primary functions of the station are 
to give continuous support to scientific 
satellite programmes, such as Orbiting 
Geophysical Observatories and Orbiting 
Astronomical Observatories by providing 
24-hour Tracking, Telemetry and Com¬ 
mand coverage. 

Positions available: 

Supervising Technicians. 

Senior Technicians. 

Technicians. 

Technical Assistants. 

Salaries: from £1,100 to £2,300 per 
annum basic. 

Allowances: 50 p.c. of basic salary for 
all shift work. 25 p.c. of basic 
salary for all day work. 

Resettlement allowance: Allowances are 
designed to cover the difference be¬ 
tween housing costs in A.C.T. and 
South Australia. 

Housing finance: Second mortgages up 
to £2,500 available from Company 
funds. 

Removal costs: Fare and transportation 
costs for employees and families 
plus removal allowance. 

Transport: Free daily transport between 
D.A.F. and Canberra or Quean- 
beyan. 

Superannuation: All employees in the 
above categories become eligible 
within one month of appointment 
for the company non-contributory 
superannuation scheme, which in¬ 
cludes Life assurance cover. 
Experience and qualifications: Leaving 
Certificate or equivalent is highly 
desirable but relevant Service experi¬ 
ence could be acceptable. Experience 
required ranges from 10 years for a 
Supervising Technician to two years 
for a Technical Assistant in the 
following fields: 

Radar. 

Data Processing. 

Solid State Circuitry. 

Instrumentation Tape Recording. 

Telemetry. 

Communications. 

Pulse Techniques. 

Electrical Servo Systems. 

Hydraulic Servo Systems. 

Please quote Reference No. E.A.l. 
when applying. 

Applicants should write giving a sum¬ 
mary of their relevant qualifications and 
experience to: 

Personnel Manager, EMI Electronics 
Limited, 

P.O. Box 176, Salisbury, South Australia. 


All EMI employees at the D.A.F. are 
regarded as members of the EMI 
Group and would be considered for 
any suitable vacancies which could 
occur within the EMI companies in 
Australia or overseas. 


WIRING OP TONE CONTROL BOARD 
(BOARD A SHOWN ONLY; BOARD B IS MIRROR IMAGE) 


RECORDING 
OUTPUT + 22V 



TREBLE CONTROL. 
VOLUME 


BASS CONTROL 


fij. v&j 
BALANCE 
CONTROL 


t Zl AND Z2 REPLACED BY SINGLE IOOuF. 25VW 
ELECTROLYTIC ON BOARD B. 

SINGLE-ENDED ZENERS: CONNECT LEAD NEAREST 
DOT TO POSITIVE. DOUBLE ENDED ZENERS: CONNECT 
BAND END TO POSITIVE 

* 2.9K IF ONLY ONE PREAMP USED ON BOARD; 

2.2K IF TWO PREAMPS 


The wiring dia¬ 
gram at left shows 
the placement of 
components at the 
"output" or tone 
control end of 
board "Athe 
positions will be 
laterally t r a n s- 
posed on board 
"B ." Note that a 
IOOuF electrolytic 
mounts on board 
"B" in place of 
the zener diodes 
Zl and 12. 


quate gain for most medium to high- keeps the Control Unit completely free 
impedance replay heads. As with the from AC and ensures that the hum out- 
disc preamp, the gain can be reduced if put of the unit is virtually zero. When 
required, using feedback around the first the unit is operated from low voltage 
stage, although this will rarely be neces- supplies in transistorised main amplifiers 
sary. The input impedance is approxi- it will not be possible to use a neon 
mately 100K and the equalisation may pilot, however, and it may then be 
be set to the CCIR curves for either necessary to either use a low consump- 
7.5ips, 3.75ips or 1.875ips. tion filament lamp or omit the pilot 

Disc preamp “B” and tape preamp la mp altogether. The same will apply 
“D” use the same circuit, a two-tran- to battery operation in the rare cases 
sistor feedback pair using a low-noise where this is required. 

NPN type SE4010 or BC109 or similar The value of the decoupling resistors 
and a high-gain PNP type 2N3638 or feeding the preamps of each channel of 
OC202 or similar (OC44N may be used the unit will depend upon the number 
for the latter, as before). The circuit of preamps used. If only one preamp is 
has an input impedance of two meg- used per channel, the resistors should be 
ohms, which makes it very suitable for 3.9K i watt, while the correct value if 
crystal and ceramic pickups and quite two preamps are used per channel is 
compatible with external tape preamps 2.2K i watt. These values apply re- 
and recorder outputs. gardless of which preamp circuits are 

The sensitivity of the Control Unit used as all preamps have virtually identi- 
using this circuit is 60m V for 250mV cal current drain. 

out !?J!J;„ wit !L flat response , fron ? The recording outputs are taken from 

to 50KC. The gain may be reduced if the emitter circuits of the stages follow- 
required, to suit high output crystal pick- ing the ba ] an ce control. This gives sig- 
ups by increasing the value of the first nals at approximately 250mV level, in¬ 
stage emitter feedback resistor. dependent of the tone and volume con- 

Before we pass on to a description of trols. The 56K series resistors ensure 
the mechanical side of the design there that lead capacitance or loading varia- 

ELECTRONICS Australia, December, 1965 


55 
























































ELECTRONICS Australia December, 1965 


FRED A. FALK & CO. PTY. LTD 


28 KING STREET, ROCKDALE. PHONE LX4783 


Distributed by: N.S.W. and Victoria- 
QUEENSLAND—Ron Jones Pty. Ltd., 


S. Wise Ltd , 196 Gilles Street, Adelaide 

W.A—Athol M Hill, 842 Hay Street. Perth. 


leading electrical houses 
Merton Road, South Brit bane. 


Dual 1009 Record Changer 

Studio Pickup Arm fully balanced vertically and hori¬ 
zontally mounted on a ball bearing in both directions. 
Stylus pressure adjustable from 1 to 7 grams—fingertip 
control and indicator scale. 

Slide in Head with simple and effective cartridge 
mounting—accepts all cartridges with std. ±” mounts. 
Four speeds with vernier speed control—speed can be 
controlled plus or minus 3 per cent. 

Heavy duty — 4-pole — magnetically shielded motor — 
rubber mounted. 

Cast Duralumin turntable weighing over 71b assures 
uniformly constant speed. 

Extremely light slide controls permit automatic opera¬ 
tion without vibration—automatic cycle will operate as 
low as*± gram stylus pressure. 

Triple function: Manual—Automatic single player and 
changer operation. 

New design spring and rubber chassis mounts eliminate 
possibility of feedback. 

PRICES— 

1009 (without cartridge). £51 15 0 

1009/CDS (crystal cartridge and Sapphire) 57 12 0 
1009/DMS (magnetic cartridge & diamond) 63 15 0 

Dual 1010 Record Changer 

Permits following modes of operation: manual single 
record play; Automatic single record play with short 
spindle, and automatic record changing of up to 10 
records of same size with changer spindle. Self- 
stabilising changer spindle (without overarm), modern 
lightweight tonearm of high torsion-resistance and 
small mass, with tonearm lock and separate muting 
switch, for both stereo channels. Cartridge holder with 
Dual stereo crystal cartridge CDS 630 Operation bv 
means of two smooth working slide switches for record 
size selection. Start (and instant-change), instant stop 
(also returns tonearm to its rest), and manual opera¬ 
tion. 4-speed, rugged 2-pole Dual induction motor, 
automatic disengagement of drive wheel. 

STANDARD: £31 HI FI: £33/4/- 

Dual 1011 Record Changer 

Permits intermix of different size records, otherwise 
operation and features are as in Dual 1010: manual 
single play, fully automatic single play, full automatic 
changing. Operates with slide switch for start (and 
instant change), instant stop with automatic return of 
tonearm to its rest), and manual operation. 

£34/18/- 

Dual 410 Record Player 

Modern, torsion-resistant lightweight tonearm with 
built-in Dual stereo crystal cartridge CDS 630 including 
micro and standard sapphire stylus. For all record sizes 
and types. Separate muting switch for both stereo 
channels. Tonearm lock. 4 speeds: 2-pole Dual induc¬ 
tion motor, automatic disengagement of drive wheel, 
turntable brake. Unique top-mount spring screws make 
the Dual 400 easy to install from above. 

£22 


Dual 1009 


Dual 1010 


Dual 1011 


DUAL 410 


For Perfection 
In Music 






















tions at the recording outputs have no 
effect upon the performance of the main 
circuit. 

With the exception of the control 
switches and potentiometers, the input 
and output connectors and four resis¬ 
tors, all of the components of the new 
Control Unit are mounted on two print¬ 
ed wiring boards measuring 2iin x 7iin. 
This makes for easy assembly, even by 
those with little previous wiring experi¬ 
ence. 

The patterns of the two boards are 
mirror images—i.e., one is simply an 
end-for-end version of the other. The 
board coded 65/P12A is used for channel 
“A,” and mounts on the lower section 


ter are bolted to the cover plates and 
the remaining wiring added. As this 
wiring permits the cover plates to be 
swung out for access, assembly and 
future service are greatly facilitated. 

The end brackets fasten to the pro¬ 
totype front panel by means of the 
volume and input .selector control 
mounting bushes, the pilot lamp bezel 
and a single screw — the latter being 
hidden behind the “L” in the “Play- 
master” label. This type of mounting 
was possible in our prototpye as the 
front panel used consisted of an alu¬ 
minium sub-panel, a photographic print 
and a Perspex cover plate. 

Constructors who choose to employ a 




CONTROL UNIT 
LIST OF PARTS 


DISC PREAMP "A" (Part* for 
one preamp) 

2 x SE4010 or BC109 transistors. 

1 x 2N3638 or OC202 transistors 
(or similar). 

1 x 4.7K # 2 x 22K, 1 x 47K, 

1 x 56K, 1 x 150K, 1 x 470K, 
1 x 3.3M resistors—all i watt. 
1 x ,0039uF, 7 x .0068uF, 2 x 
0.1 uF LV plastic capacitors. 

1 x 64uF 16VW electrolytic. 

R1 and Cl if required to reduce 
gain (Cl is 0.1 uF). 

DISC PREAMP "B" (One preamp). 

1 x SE4010 or BC109 transistors. 
1 x 2N3638 or OC202 transistors 
(or similar). 

1 x 10K, 1 x 22K, 1 x 56K, 

1 x 220K 1 x 470K, 1 x 680K 
resistors—all } watt. 

3 x 0.1 uF LV plastic capacitors. 

1 xIOuF 16W electrolytic. 

TAPE PREAMP "C" (One preamp). 

2 x SE4010 or BC109 transistors. 

1 x 2N3638 or OC202 transistors, 
(or similar). 

2 x 22K, 1 x 33K, 1 x 100K, 

1 x 150K, 1 x 470K, 1 x 3.3M 
resistors—all i watt. 

1 x lOOpF ceramic capacitor. 

1 x .001 uF, 1 x .0022uF, 

2 x 0.1 uF LV plastic capacitors. 
1 x lOuF 16VW electrolytic 

capacitor. 

R2 as required for tape speed; R1 
and Cl if required to reduce gain. 

TAPE PREAMP "D" 

Parts list identical with Disc 
Preamp B. 

Note that if signal available from 
tape recorder or external preamp 
equals or exceeds 500mV, no tape 
preamp is required. 

3 

niiiitiiHiimitiiimiimiiiiiiiiHfiiiHtiiimtiiiiiiiiiMiiiiiiiiiiiiiiiiiiiimitiiitiiiiHiiii 


MAIN SECTION 

1 Set of metalwork for front panel 
and case. 

2 Printed wiring boards, 65/PI2A 
and 65/P12B. 

1 3-pole 5-position rotary switch, 
MSP type AK 52233-F or similar. 
1 2-pole 4-position rotary switch 
with "earthing plate/' MSP type 
AK 52234-F or similar. 

1 50K-50K log. ganged 
potentiometer. 

1 500K lin. potentiometer. 

2 500K-500K lin. ganged, 
potentiometer. 

1 Neon lamp and bexef assembly. 
10 Audio connector sockets (or less 
as required). 

1 DIN 5-pin socket (if required). 

1 Miniature 7-pin socket for tuner 
(if required). 

1 Octal plug, cable type. 

4 Small knobs. 

2 Large knobs. 

TRANSISTORS and DIODES 
4 2N3565 or BC108 or similar 
transistors. 

Operation from 180-300V only: 

1 OAZ272 or OAZ212 or similar 
xener diode. 

1 OAZ273 or OAZ213 or similar 
xener diode. 

RESISTORS 

(i watt 5 p.c. unless stated). 

2 x 1 OK, 2 x 22K, 4 x 27K, 

4 x 47K, 2 x 56K, 1 x 100K, 

4 x 220K, 2 x 470K, 2 x 3.3M. 

1 22K 8W (for 180-300V operation 
only). 

2 3.9K or 2.2K (depends upon 

number of preamps used). 
CAPACITORS 

2 680pF ceramic or LV plastic. 

4 .022uF LV plastic. 

4 0.1 uF LV plastic. 

2 0 27uF 25V ceramic. 

2 0.47uP 25V ceramic. 

3 IOOuF 25VW electrolytic. 

SUNDRIES 

1 x 5-lug miniature tagstrip; 1 x 
grommet for 3/8in hole; connecting 
wire, shielded wire, solder, nuts and 
bolts, etc. 


of the case, while the board coded 
65/P12B is used for channel “B” and 
mounts on the upper section of the case. 

The case itself consists simply of two 
dished end-brackets attached to the front 
panel, and a pair of angle plates which 
form the top, bottom and rear covers. 
The printed boards are mounted on the 
top and bottom plates, while the input 
and output connectors mount on the sec¬ 
tions of the plates forming the rear of 
the case. 

When the minor components are 
mounted on the printed boards, the lat¬ 


different type of front panel may have 
to omit the mounting screw, and rely 
upon the volume control mounting bush 
to attach the left-hand end bracket. 

As with previous Control Units no 
specific method of mounting the unit in 
cabinetry has been assumed. However 
as the front panel extends some 5-8in 
beyond the case at each end, a number 
of mounting arrangements are possible. 
A simple method would be to drill a 
3-16th hole near each corner, to take 
four chromed round-head wood screws. 

We have prepared full wiring diagrams 
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NOW... 

MULTIMETER 
WITH RECORDER 



Electrical measuring and 
recording made easy with 

• MULTISCRIPT 1 

with 27 RANGES 
» MULTISCRIPT 3 

with 22 RANGES 

WATSON VICTOR LTD. 

9-13 BLIGH ST., SYDNEY 
Phone: 28-2851 
All Capital Cities in Australia 
and New Zealand 



DOW-KEY DK60 SERIES 


4 VERSATILE 
MODELS 
A.C. or D.C. 

COAXIAL 

Small Compact, Light RELAYS 

Weight. Les* than 9oz. 

Also available with Type C. TNC. BNC, N and 
UHF Connectors. 


Outstanding favourite for hams . . . Low 
VSWR—less than 1.15:1 from 0 to 500 
Mc/s. High contact pressures. Low 
cross-talk through use of patented “iso¬ 
lated connector” arrangement. Operating 
time less than 300 milliseconds from ap¬ 
plication of coil voltage; less than 15 
milliseconds between contacts. 

Other specifications: 

Power rating: 1 KW to 500 Mc/s. 

Coil voltages: 6vdc to 240 vac. at 2 
watts. 

External contacts (for receiver muting, 
etc.): up to 5 amps at 110 vac. 

Normal impedance: 50 ohm (75 ohm 
available at extra cost). 

Full range catalogue available on request 
Obtainable from leading wholesalers. 


AUSTRALIAN AGENTS 

^ V PTY. LTD. 


8 Bromham Place, Richmond, 
Victoria. 42-1614 
64 Alfred Street, Milsons Point, 
N.S.W. 929-8066 
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CHOOSE THE BEST 


A LOUDSPEAKER UNIT 


GOODMANS FULL RANGE SINGLE UNIT HIGH FIDELITY 
LOUDSPEAKERS 

jjj\ AXIETTE 8 (8 inch - 6 watt -15 ohm) 

I The smallest full range High Fidelity loudspeaker unit produced. 

Price: £11 19 6 

AXIOM 10 (10 inch -10 watt-15 ohm) 

The very popular and economical "medium size" High Fidelity 
loudspeaker. Price: £14 15 0 

AXIOM 80 (9i inch-6 watt-15 ohm) 

The hand-built twin cone transducer featuring exclusive “free 
edged" suspension giving very high quality sound reproduction 
for*the connoisseur. Price: £37 17 6 

AXIOM 201 (12 inch-15 watt-15 ohm) 

The remarkable 12" twin-cone High Fidelity Speaker for the 
enthusiast who does not require the higher power handling of 
the Axiom 301. Price: £26 2 6 

i AXIOM 301 (12 inch - 20 watt -15 ohm) 

I The world’s most advanced 12* High Fidelity twin cone loud¬ 
speaker. Price: £37 12 9 

TRIAXIOM 1220c (12 inch - 20 watt -15 ohm) 

Triple element 12* loudspeaker, spanning over 9 octaves giving 
professional standard High Fidelity. Complete with adjustable 
Treble control. Price: £47 18 0 





•BUILD UP A SYSTEM 


GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 

consist of an Audiom Bass unit and pressure-driven horn-loaded mid-range 
and high frequency units, with crossover networks and attenuators. The 
result-very low distortion, high sensitivity 3-way loudspeaker systems. 

BASS UNITS 

(12 inch -15 watt-15 ohm) AUDIOM 51 BASS 

Rugged 12* single diaphragm speaker, specially designed as 
Bass unit in a 3 way system. Price: £22 1 9 

(12 inch -20 watt - 15 ohm) AUDIOM 61 BASS 

Powerful, extra high efficiency 12" unit, giving exceptional per¬ 
formance and control—ideal as Bass unit in 3 way systems. 

Price: £35 8 0 

(15 inch-25 watt-15 ohm) AUDIOM 81 BASS 

Capable of handling high power with very low distortion. Ideal 
in high powered 3 way High Fidelity systems. Price: £62 7 0 

(18 inch-50 watt-15 ohm) AUDIOM 91 BASS 

Exceptionally robust, heaw duty 18" loudspeaker for very high 
power systems. Price: £79 8 6 

N.B. Multiple Speaker Systems can also be “stage-built" using Axiom 201 
or 301 as the first stage unit. Full details in the High Fidelity Manual. 
Standard Versions of all Audiom speakers are available for Public Address 
work and Musical Instrument amplification (Electric guitars etc.) 




CHOOSE GOODMANS 


A COMPLETE SYSTEM 

IN MINIATURE 


GOODMANS 

MAXIM 

Only 10V2" x 5V 2 " x VA" 
deep. Fantastic! but 
true—the smallest true 
High Fidelity loud¬ 
speaker system made. 
No bigger than a stout 
book, but with a really 
outstanding perform¬ 
ance. Up to 8 watts of 
power. 

Price: £44 10 0 




STILL UNDECIDED? Call at your Goodmans Dealer for a 

demonstration or send for Goodmans High Fidelity Manual, giving 
full specifications and information. 


Made in England by Goodmans Industries Ltd. 
Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. Telephone 29.1571 


COMPONENTS FOR MULTIPLE SPEAKER 
HIGH FIDELITY SYSTEMS 

TREBAX NIGH FREQUENCY PRESSURE UNITS 

TREBAX 100 Range 2,500-20,000 c/s, covering the treble register (f > 
smoothly with very low distortion. Crossover frequency: 5,000 c s. til 
System power handling: 25 watts. Price: £14 6 9 v / 

TREBAX 5K/20XL As Trebax 100 but handling 20 watts of power 
in systems. Complete with built-in crossover network and atten¬ 
uator. Price: £17 0 9 4 LsSTf 

MIDAX MID-RANGE PRESSURE DRIVEN HORN UNIT ^ ^ 

Range 650-8,000 c s, covers the middle register with high effici¬ 
ency and realism. Crossover frequencies: 950 and 5,000 c s. 

System power handling: 25 watts. Price: £22 17 6 ''wwr 

CROSSOVER NETWORKS 

XO/950/5000 Crossover frequencies 950 and 5,000 c s. For use 
with Audiom Bass unit, Midax and Trebax 100. Price: £15 17 6 |CT'] 

XO/950 Crossover frequency: 950 c s. For use when adding Midax 
to Axiom and Trebax. Price: £12 16 6 

XO/5000 Crossover frequency: 5,000 c s. For use when adding 
Trebax 100 to Axiom unit. Price: £4 16 6 

ATTENUATOR 

For use with Trebax 100 and Midax. 8-step, 0db-12db and “off”. 

Price: £6 5 0 

r- — — — — — — — — — — i 

- f VK y JW Please send me details of Goodmans _ 
■■ Ik loudspeakers listed below. 

| Models required.. .... . | 

I .. ; .'•...:. I 

| Name.......... 

Address ................. 

...........«...State....:./... 


58 


ELECTRONICS Australia, December, 1965 




















to aid in assembly and future servicing. 
Using these diagrams in conjunction 
with the circuits and photographs, wir¬ 
ing should be quite straightforward. 
However, there are a few points which 
may be noted. 

The input selector and mode switches 
used in the prototype unit were two- 
wafer standard rotary types, as may be 
seen from the photographs. However 
while such switches may be accommodat¬ 
ed with a small amount of spacer bush 
shortening (the spacers must be reduced 
to 3-8in), the use of miniature type 
switches is to be preferred. 

Both switches are being made avail¬ 
able in miniature “F” type rotary 
switches by the local firm of Manufac¬ 
turers Special Products Pty. Ltd., and 
thus readers should be able to procure 
them without difficulty by ordering them 
through their local supplier. The part 
numbers identifying the switches are 
AK 52233-F (mode switch) and AK 
52234-F (input selector). 

The neon bezel used in the prototype 
is a Japanese type, and includes an 
NE2 neon bulb. The 100K resistor re¬ 
quired for this bulb is mounted on a 
small tagstrip on the lower cover plate, 
along with the 22K power resistor. 
Other bezels may have an inbuilt resis¬ 
tor, and in such cases the external 100K 
resistor may be omitted. 

The DIN tape socket and tuner 
sockets may be regarded as optional— 
as indeed may the tape and “Radio 2” 
connectors and circuitry. Note that 
apart from the output cable active leads 
the only cables which need be shielded 
within the unit are the “input” leads 
connecting to the DIN socket. If these 
are not shielded they tend to pick up 
signals from the radio input leads. 

Note that the tuner socket is a min¬ 
iature 7-pin type, whereas previous Con¬ 
trol Units have employed a large 5-pin 
type. This change has been made both 
for physical reasons and to allow for 
the connection of future stereo tuners. 

CARE OF COMPONENTS 

When wiring components to the print¬ 
ed wiring boards, take care not to over¬ 
heat them. Do not cut pigtails exces¬ 
sively short, and where possible use a 
pair of long-nose pliers to grip the pig¬ 
tail between the joint and the com¬ 
ponent to act as a heat “sink.” Note 
the polarity markings of* the three elec¬ 
trolytic capacitors, and be careful to 
wire the transistors and zener diodes in 
with correct connections. The latter 
should be facilitated by the connection 
diagram and notes given on the circuit 
and wiring diagrams. 

Note that space has permitted us to 
show only the wiring diagrams for board 
“A”. However, the wiring of board 
“B” should be a straightforward matter 
since it is a mirror-image. The easiest 
way is to wire up board “A” using the 
diagrams, and then make “B” a reversed 
copy. Note that on board “B” a lOOuF 
electrolytic takes the place of the two 
series-connected zener diodes. 

If the unit is wired up and assembled 
according to the instructions given, it 
should operate immediately upon switch- 
on and give trouble-free service for 
many years. There is almost no heat 
generated within the case (the exception 
is the 22K power resistor), and with no 
valves to lose emission and only three 
electrolytics there is very little to go 
wrong. Reliability is not the least of 
the features offered by transistorisation. 
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The only adjustments which may be 
necessary when the new Control Unit is 
connected into a stereo system concern 
the tape and disc preamps. If necessary 
the gain of these will have to be re¬ 
duced using the Rl-Cl networks, to 
prevent overload with high output pick¬ 
ups and tape heads. 

Ideally the gain of the preamps 
should be set so that the output of the 
Control Unit never exceeds about 
500mV peak with the volume control 
turned fully up on the loudest passages. 
However, in the absence of test instru¬ 
ments, a satisfactory method is to apply 
feedback until the gain is just a little 
more than that required to produce 
comfortable listening level with volume 
control turned “full on” on soft pas¬ 
sages. 

Note that gain is reduced by reducing 
the value of the feedback resistors mark¬ 
ed Rl. With the crystal-ceramic disc 
preamp and the tape recorder preamp, 
gain is reduced by increasing the first 
stage emitter feedback resistor. 

This completes the description of our 
latest Playmaster Control Unit—a unit 
which we hope will prove a most popu¬ 
lar one for some time to come. In 
due course we hope to be able to de¬ 
scribe other 


AIRLINE SEAT 

(Continued from page 14) 

a terminal, the response obtained auto¬ 
matically from the addressed terminal, 
upon which the reservation can be 
arranged and confirmed. 

To those who have read the previous 
article on Computers (“Careers With 
Computers,” October, 1965) and who 
may be contemplating a career in the 
computer field, this article will doubt¬ 
less provide further incentive along these 
lines. Servicing such large installations, 
such as Qantam or a motel network, 
would be an attractive proposition 
especially if one likes to travel. 

Details of the Holiday Inn network 
reveals that field engineers are given a 
two-day programmed learning “package” 
to cover the logic and functional princi¬ 
ples of the terminals and a two-day 
mechanical training course before going 
into the field. Special test equipment is 
available to exercise the terminals off 
line. A diagnostic program is also used 
to test the terminals on-line. 

With computerised international tele¬ 
communications the complexity of the 
the utmost reliability 


_____ _ _ _ system requires the utmost 

Playmaster components from every component. This requires ex¬ 
using similar circuit and construction perienced staff in manufacture, installa- 
techniques. B tion, and servicing. O 


AEGIS COILS 

IS. QUAUTYS Wound In! 


R. F. * PEAKING 
CHOKES. 

Our range of stock types 
is so wide that it covers 
most applications. Write 
for details. 




Heavy Duty HONEYCOMB Type. 

Illustrated is Aegis stock type S.87 air-cored 
cross-over network inductor, wound with 18 
B. & S, wire. Inductance 1 milli-henry, d.c. 
resistance 0-6 ohms. 

Also available from stock as type S.117, in¬ 
ductance 0.5 mllli-henries. 


VINKOR TYPE. 

We manufacture and stock as standard lines 
practically ail the Mullard-designed equaliser 
chokes and transformers for tape recorders 


hi-fi tuners, etc., and 
quote for “specials.“ 


Available from 
all good radio parts 
stores 


are always pleased to 




Aegis Manufacturing Co. P./l. 
347 Derebln Id., Thornbury, 
Victoria. 'Phono 49-1017. 


A.28 
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1 IfW- 


NO IMPORTED 

SPEAKER of similar 

type can out¬ 
perform these 



// 


I 


new MSP2* 

HI FLUX 


Fully manufactured 
in Australia and 
directly interchange¬ 
able with their imp¬ 
orted equivalents. 

4*4 



Specially designed for use in 
miniature transistor portables 
and as extension speakers in 
applications where space is 
extremely limited, as in TV re¬ 
mote control units. The 
speakers feature totally en¬ 
closed ALNICO magnets pro¬ 
viding negligible flux leakage 
and permit ferrite rod aerials 
to be mounted near the speaker 
without saturation of the aerial. 


TYPE 225HB 

RESONANCE: 350 cycles 

RESPONSE: 300 4.000 

VOICE COIL IMPEDANCE: 6 Ohm 

POWER HANDLING ABILITY (PEAK); 250 mw 

TOTAL GAP FLUX: 9.000 

AIR GAP FLUX DENSITY; 6.000 

BAFFLE OPENING: 2" round 

MAXIMUM DEPTH: 2" 


vS|£ 


you in possess/on of the latest MS P Speaker literature—ask your Distributor or write to :— 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 YORK STREET, SYDNEY. 2 0233. 

SYDNEY: Electronic Parts Pty. Ltd. 560 7566 and all recognised wholesalers. MELBOURNE: Amalgamated Wireless 
(Australasia) Limited. 67 9161. R?dio Parts Pty. Ltd. 30 1251. ADELAIDE: Newton McLaren Ltd. 510111 
BRISBANE: Chandlers Pty. Ltd. 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd. 28 3426. H0BAR1. 
Amalgamated Wireless (Australasia) Ltd. 3 3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2 1804. 


TYPE 225JB 

RESONANCE: 350 cycles 

RESPONSE; 300 4,000 

VOICE COIL IMPEDANCE: 8 ohm 

POWER HANDLING ABILITY (PEAK). 300 mw 

TOTAL GAP FLUX: 10,000 

AIR GAP FLUX DENSITY 7,000 

BAFFLE OPENING: 2" round 

MAXIMUM DEPTH; 1" 
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The Serviceman 



ABOUT SOLDERING, FLUXES AND SUCH 

In this age of space exploration, with electronic devices achiev¬ 
ing fantastic orders of reliability in the most demanding environ¬ 
ments , it comes as something of a shock to realise that, at the 
other end of the scale, domestic appliance production can still 
be plagued by problems which have been with it since the days 

of crystal sets. 


^pAKE soldering, for instance. Ever 
1 since the first “wireless” experimen¬ 
ters, with their sticks of 50-50 solder 
and lib “irons,” heated in the gas ring, 
primus flame, or even the kitchen stove, 
were persuaded to throw away their 
“killed spirits” and adopt somehing more 
refined, we have been fighting an endless 
battle to ensure that wirers make reliable 
joints. 

To be sure, most wirers acquire con¬ 
siderable skill at their craft, and must 
achieve very close to 100 per cent re¬ 
liability, if not a perfect score. Un¬ 
fortunately, it takes only one faulty joint 
to completely wreck a set’s performance 
and reliability and, since there are always 
a few operators who will produce a 
quota of dry joints, or sneak some 
foreign flux onto a difficult joint, or 
apply heat for too long and damage -a 
component, it is not surprising that sets 
in the field suffer from a significant per¬ 
centage of soldering problems. 

As you might imagine, these comments 
were prompted by a recent case. A TV 
set, by a well known maker, was re¬ 
ported as having lost both picture and 
sound. In addition, the owner com¬ 
plained of a smell of burning and smoke 
coming from the cabinet. He very wisely 
switched off immediately and called me. 

With visions of some kind of short 
circuit which had overloaded the power 
transformer, 1 first checked the two 
fuses, one in the primary and one in the 
HT line. Surprisingly, both were intact. 

On the strength of that 1 took <a 
chance and switched the set on. After 
all, I reasoned, if the fault was not severe 
enough to blow a fuse, it should be safe 
enough to let the set run for a few 
minutes without causing further damage. 
And anything which was already damag¬ 
ed would be beyond aid anyway. 

After waiting for a reasonable time for 
things to warm up, there was no response 
of any kind; no picture or sound, and no 
smoke or smell either. I slipped the 
back off the cabinet, expecting to be 
greeted by the unmistakable smell of 
burnt power transformer. Instead, I was 
immediately aware that most of the valve 
heaters were not alight. 

So, out came the chassis. (I wish it 
was as easy as that!). I ran my eye along 
the heater wiring and, near the power 
transformer, a short length of charred 
and melted plastic sleeving caught my 
attention. 

A pair of transformer heater leads 


were terminated on a tag strio beside the 
transformer, and it was the plastic sleev¬ 
ing around one of these which had been 
damaged. Quite obviously, the wire in¬ 
side had been very hot. But why only 
one wire? And why in only one spot? 
A short circuit in the heater line would 
have overloaded the whole heater wiring 
and melted all the plastic insulation in 
short order. 

A closer examination solved the 
puzzle. The offending wir e had broken 
away from the soldered joint, not be¬ 
cause the joint itself was at fault, but 
because the wire had been eaten away. 
From a normal diameter about half an 
inch back from the end, it tapered off 
to nothing where it should have joined 
the solder. This, and the characteristic 
rough surface left little doubt that the 
joint had been made with some kind of 
corrosive flux, which had remained in 
place to slowly eat away the copper. 

And the smoke and the smell? As the 
copper was eaten away, the resistance 
would increase, first to the point where 
it would get warm, then hot, then red 
hot, and eventually melt. In doing so it 
destroyed the plastic sleevinp, and it was 
this that caused the smoke and smell. 

Naturally, repairs were fairly simple, 
though I did give the chassis a once-over 
for any other joints that might be on 
the way to the same fate. Strangely 
enough, I could find none, this ap¬ 
parently being an isolated case. 

As I said at the beginning, it might 
come as a surprise to some to realise 
that faults of this kind can still occur 
in this day and age. 

How did it happen? No one will ever 
know, of course, but I could not help 
recalling some of the things that used 
to go in a certain factory many years 
ago, when I did a stint on the wiring 
line. 

There was a rule in this factory—a 
very strict rule—that all joints were to 
be made with rosin-cored solder and 
that rosin was the only flux to be used 
on the job. At the very mention of a 
well-known brand of paste flux, every¬ 
one from the chief engineer to the line 
foreman would hold up his hands in 
horror and threaten dire punishment to 
anyone who even suggested such a 
thing again. 

And yet, had everyone been honest 
about the matter, they would have ad¬ 
mitted that the rule, if rigidly enforced, 
was an impractical one. True, the simple 
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rosin flux of those days — activated 
fluxes were still to come — worked fine 
while all the leads and lugs were bright 
and shiny as they were supposed to be. 
But every so often one would strike 
a case of bad plating or tinning, such 
that rosin alone simply wasn’t good 
enough. Then what? One either stuck 
to the rules, and almost certainly made 
a dry joint, or broke the rules to do a 
proper job. Either way, one ran the 
risk of censure. 

In fact, most of us regarded break¬ 
ing the rules to make a decent joint as 
the lesser of the two evils. A tin of 
the much maligned flux paste was secret¬ 
ed on the line and, at the first hint of a 
difficult joint, it would materialise as if 
by magic. Then, as the line foreman 
turned a blind eye, a smear would be 
surreptitiously applied, the joint com¬ 
pleted, and the flux smuggled back into 
its hiding place. 

Nor was the line foreman the only 
one with a blind eye. It was generally 
conceded that everyone knew what was 
going on, yet no one would officially 
admit it, since it was contrary to clear¬ 
ly stated policy. S 0 they elected “not 
to see” in order to preserve a clear 
conscience. 

I wonder if today’s factories have a 
similar system! 

My next story does not involve any 
particularly unusual fault, or any bril¬ 
liant deduction on anybody’s part to 
track it own. It is, in fact, little more 
than an ordinary, run-of-the-mill, routine 
fault. I am relating it mainly to em¬ 
phasise that, in spite of the stories 
which find their way into print, a ser¬ 
viceman’s bread and butter come from 
the ordinary faults that produce ordinary 
symptoms; the sick valves, leaky capaci¬ 
tors, drifting resistors, etc., that are re¬ 
sponsible for the large majority of 
troubles. 

The story started, as a great many 
do, with a blown fuse. Quite often a 
blown fuse means nothing more than 
the fact that the fuse is so old that 
it has become “fatigued”; this is a con¬ 
dition brought about, I understand, by 
the repeated heating and cooling accom¬ 
panying each switch-on, switch-off cycle 
and which eventually leads to a crys¬ 
talline structure within the wire, extreme 
brittleness, and ultimate fracture due to 
simple mechanical stresses. 

Alternatively, of course, a blown 
fuse can mean what it is supposed to 
mean; a serious defect of some kind, 
resulting in excessive current drain, and 
possible severe damage to expensive 
components if the fuse did not do its 
job. For which reason one does not 
simply replace a blown fuse with the 
first piece of wire which comes handy 
no matter how important it seems, at 
the time, to watch the finish of the 
program. 

However, that is purely by the way. 
In this case the owner simply called to 
say that the set “wouldn’t go” and, in 
answer to my question, added that both 
the sound and picture had failed. Then, 
apparently encouraged by my question, 
he volunteered the information that the 
set had not been behaving too well in 
recent months. As he put it, the picture 
seemed “harsh” and did not seem to re¬ 
spond to the contrast control. He 
wondered whether this had any bearing 
on the present failure. 

I said I didn’t know, but promised to 
check this point as well as the main 
fault. 
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TWO HIGH PERFORMANCE RECEIVERS 
FROM STAR 


PRICE 

ONLY 


•**» utictii 


THE STAR SR150 ALL-WAVE 
COMMUNICATIONS RECEIVER 
1.6 to 30 me. 

Reach out for any part of the world! Performance 
guaranteed. Broadcast and shortwave bands includ¬ 
ing Marine, essential services, aviation and overseas 
shortwave stations. 


NO RECEIVER UNDER $200.00 HAS A 
WIDER COVERAGE 

BAND 1550 KC to 1600 KC 
BAND 2 1.6 to 4.4 MC 
BAND 3 4.5 to 11 MC 
BAND 4 11 to 30 MC 

CHECK THESE FEATURES: 

Broadcasting Band • Marine Band • S. Meter • B.F.O. Control 
• Anti-Noise Control • Receive Standby Switch • Bandspread 
Control • Phone Jack • Citizens Band • Built-in Speaker • 
Rod Antenna • Provision for External Antenna 


STAR SR550. Double conversion Single Side Band receiver 

1.8 to 54 me 

ENGINEERED FOR DISCRIMINATING HAMS 


SR550 SPECIFICATIONS: 
Receivable frequency range 

TUNING RANGE IMAGE RATIO 


PRICE 


£110 


YOUR GUARANTEE 
OF 

STAR QUALITY - 

These two superb 
receivers have been 
engineered in the 
same laboratories 
that produce the 
now famous “STAR 
SA30" Amplifier, ' 


Produced by the manufac¬ 
turers of the famous Star SA 
30 Amplifier. 


160 m 

1.8- 2.0 Me 

60 dB 

80 m 

3.5- 4.0 Me 

60 dB 

40 m 

7.0- 7.5 Me 

60 dB 

20 m 

14.0-14.5 Me 

50 dB 

15 m 

21.0-21.5 Me 

40 dB 

10 m 

28.0-30.0 Me 

30 dB 

6m 

. 50.0-54.0 Me 

20 dB 


Receive frequencies: 1.8-5.4 Me 7 Bands 
Frequency linear type — Dial for direct 
reading. 

Intermediate frequency: 1650 kc. 55 kc 
Band-pass filter. 

Selectivity: Four-stage switch: 0.5-1.2-2.5- 
4 kc Crystal Calibrator. 

AVC ANL switch: BF0 pitch variable SSB/CW 
product detection. 

Voltage regulator tube. 



Ask for the new Star receivers at your dealer. However, if he is unable to supply you, you can see them at the importer's showrooms: X 839 


CHAPMAN HOUSE, 210 CLARENCE STREET, SYDNEY • Phone 291704 
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When I came to examine the chassis, 
the blown fuse was immediately appar¬ 
ent. The set used two fuses, one a 2A 
type in the transformer primary circuit, 
and one a 500mA type in the HT line 
—actually from the transformer centre 
tap to chassis. It was the latter which 
had failed. 

This fuse was held in an open clip 
on the back of the chassis, making it 
a simple matter to clip the milliamp 
meter across it and measure the H.T. 
current. The normal current for this 
particular make and model was about 
250mA. 

With the meter connected I switched 
on and waited while the rectifiers 
warmed up, my finger on the switch 
ready to flick it off at the first sign of 
fireworks. There was none, but the 
needle of the meter swung rapidly up 
to the 250mA mark, shot past it. and 
began to slow down as it approached 
the 500 mark. I switched without wait¬ 
ing for it to stop. 

Quite obviously, this was no case of 
fuse fatigue. There was a very real 
fault to be found. As a first step I 
withdrew the chassis and checked the 
HT line with the ohmmeter. Usually, 
this will reveal the fault as an abnorm¬ 
ally low resistance, which can then be 
tracked down by progressively isolating 
the various circuits branching off the 
line. 

Unfortunately, this one wasn’t that 
simple. The ohmmeter revealed noth¬ 
ing, suggesting that the fault only 
showed up when the HT line was ener¬ 
gised, and making it just that much 
harder to find. 

On the bright side was the fact that 
this set was built on two chassis, one 
carrying the tuner and IF strip, and the 
other the deflection circuits, audio sys¬ 
tem, power supply etc. By unplugging 
the tuner/IF strip section and checking 
the current again, I established that it 
was still excessive and therefore some¬ 
where in main chassis. 

What was the next step? Since the 
trouble was only present with the HT 
line energised, it looked as though I 
would have to go along this step by 
step, unsoldering leads and checking the 
HT current until the section was iso¬ 
lated. 

A quick look at the circuit to refresh 
my memory showed that, on the circuit 
at least, the first branch off the HT line 
was the damper diode, an EY81. And, 
since it seemed easier to pull this valve 
out of its socket—even in the EHT cage 
—than unsolder leads, this was my first 
steo. 

Then I measured the HT current again 
and. wonder of Wonders, it seemed that 
I had holed in one. The current was 
now only a fraction of the normal value, 
due in part to the fact that the line 
output valve had been deprived of HT. 
but equallv obviously because the short 
circuit had now been isolated. 

Unfortunately, while gratifying un to 
a point, it also suggested the possibility 
that one of the deflection windings, such 
as the yoke or EHT transformer, might 
be to blame. And if it was, I had 
visions of trying to track down suitable 
replacement windings, for this set was 
an “orphan”—i.e., the manufacturing 
companv which gave it birth was no 
longer in existence. 

However, there was no point in meet¬ 
ing trouble half-way. I checked from 
the other side of the EY81, the cathode, 
to chassis and found what was virtually 


a dead short. Well, at least this was 
something, since I could now track it 
down without having to energise the 
set. Nor did it take me long to track 
it down. Lifting a few connections nar¬ 
rowed the search to the .luF B plus 
boost capacitor, which had broken down 
completely. 

This capacitor was connected to the 
plate circuit of' the line output valve 
and, in addition to its normal function, 
was used in a very cunning arrangement 
to provide another function. Instead of 
connecting directly to chassis, it com¬ 
pleted the circuit through a 15 ohm 
resistor, and across this latter was de¬ 
veloped a pulse at line frequency which 
was then used as a reference pulse for 
the discriminator circuit in the hori¬ 
zontal frequency control system. 


applied, and a portion picked off by the 
moving arm for the AGC line. And, 
as I remembered the circuit arrange¬ 
ment, I also remembered the last time 
I had encountered a similar fault in 
one of these sets. 

On that occasion, the trouble had 
been traced to a broken down capacitor 
across the AGC line; in fact, immediate¬ 
ly following a decoupling resistor con¬ 
nected to the moving arm of the con¬ 
trast control. Equally important was 
the fact that the capacitor had been of 
a type and make notorious for its un¬ 
reliability. 

Sure enough, this chassis had the 
same capacitor in this position and a 
quick check with the ohmmeter con¬ 
firmed my suspicions. Out it came and 
in went another modern type. 


EHT system in 
which the shorted 
B plus boost capa¬ 
citor was located . 
By placing a vir¬ 
tual short across 
the HT line it 
blew the appropri¬ 
ate fuse. Note the 
novel connection 
for the B plus 
boost capacitor, 
whereby it is also 
used to provide a 
reference pulse 
for the horizontal 
oscillator fre¬ 
quency control 
system. 


o.i 


Hh 


750V 
B+- BOOST 
CAPACITOR 
(SHORT CIRCUIT) 



|IOpF 


|IOpF * 



From where the boost capacitor 
connected to the line output stage, there 
was a DC path, via the deflecion coils, 
to the cathode of the EY81 damper 
diode, this being a circuit in which both 
the damper diode and the deflection 
coils were connected to the primary cir¬ 
cuit of the line output transformer. 

Somewhat surprisingly, the 15-ohm 
resistor, an insignificant quarter-watt 
type, had withstood the abuse without 
any obvious signs of distress. I can 
only assume that the fuse opened rap¬ 
idly enough to save it. 

The capacitor was a n old paper type, 
so I replaced it with a modern plastic 
type as an added insurance. That done, 
and the fuse replaced, the set came 
good, at least to the condition it was in 
before the fuse went. 

However, as the owner had intimated, 
this still left a lot to be desired. Imme¬ 
diately I connected the aerial feeder 
it was apparent that the set was suf¬ 
fering from overload. While the picture 
locked positively enough, it exhibited 
a very high contrast—the set was in a 
strong signal location—and no amount 
of adjustment of the contrast control 
had any noticeable effect. 

Taking another look at the circuit 
I was reminded that this set employed 
a contrast control working in the AGC 
line. It was, in fact, a potentiometer 
across which the AGC voltage was 


EHT RECT. 


Naturally, with the AGC functioning 
again, the set’s performance returned to 
normal and I had the satisfaction of 
witnessing the owner’s sudden realisa¬ 
tion of how poor it had been before, 
and that he had been tolerating some¬ 
thing for many months which could 
have been fixed in a few minutes. 

Not that this surprised me; it happens 
all the time. 

And to finish off, here is an item of 
interest to anyone planning to take up 
servicing as a career, at least in N.S.W. 

The Television and Electronic Ser¬ 
vices Association have made represen¬ 
tation to the Department of Technical 
Education for consideration of a new 
course specialising in training for radio 
and television servicing. The Depart¬ 
ment having agreed in principle, the 
T.E.S.A. have now drawn up a propos¬ 
ed syllabus, which they are submitting 
to the industry for comments and sug¬ 
gestions. 

Service managers and factory manag¬ 
ers in particular would be in an ideal 
position to comment, since they would 
be more aware than most people of the 
problems encountered in training pre¬ 
sent-day servicemen and the limitations 
of current courses. 

Further information may be obtain¬ 
ed from the Executive Officer. Mr R. 
Stevens, 27 Baker St., Oatley, N.S.W. 
(Phone 57-5172, 57-6526). □ 
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How Many Ohms in a Volt? 

Over the last few months a number of letters from readers have 
contained questions about Ohm's law: questions which indicated 
clearly that the writers had not properly grasped this basic 
principle, even though they thought they had. 


W E have selected two of these for 
discussion. One is a typical ex¬ 
ample of a common misconception, the 
other of the kind of specific problem 
which readers put to us. In the latter 
case, because the reader supplied all the 
relevant information, we had no great 
difficulty in supplying an answer. The 
first reader is worried about “voltage 
drop.” 

When selecting a resistor to produce 
a certain voltage drop, why can’t we 
simply work on the basis that there 
are a certain number of ohms to each 
volt, as there are inches to a foot or 
millimeters to a foot? This would 
make it easy to pick the appropriate 
resistor without the need for Ohm’s 
law calculations. 

Well, let us say right at the outset 
that this conception of Ohm’s law is 
quite wrong but, also, that you are by 
no means the first beginner to get off 
on the wrong track in this manner. 

We strike this problem time and time 
again in our mail, when readers want to 
know the value of resistance necessary 
to “drop” so many volts between a cer¬ 
tain supply voltage and a lower value 
required for a certain component. And, 
since they give no information other than 
this, the inference is obvious; that vol¬ 
tage “drop” can be related directly to 
resistance in ohms and that there is a 
fixed relation between the two. 

In fact, no such relation exists. The 
so-called voltage “drop” across a resis¬ 
tor-better expressed as the voltage ap¬ 
plied to the resistor—is a function of 
both the value of the resistor and the 
value of current flowing through it. 
Without this latter piece of information 
there is no way of calculating the 
amount of resistance required. 

Our reader’s suggestion that it should 
be possible to by-pass Ohm’s law in per¬ 
forming this calculation is intriguing 
because it is Ohm’s law itself which says 
that this cannot be done. Let us take 
a closer look at precisely what Ohm’s 
law does say. 

Where resistance has to be calculated, 
as in this case, the appropriate version 
of the formula is; 

R=E/I 

Now, just what do these symbols “R,” 
“E” and “I” mean? And if you’re 
tempted to reply, “Resistance, voltage 
and current,” beware. You could be 
falling into a very common trap. 

Take “E,” for example. It is easy 
to say it stands for voltage, but pre¬ 


cisely where is this voltage to be found? 
Between which two points would we 
connect a meter to read it? Also, in 
what units should we express this vol¬ 
tage? Volts? Millivolts? Microvolts? 

Similarly with “I.” It is not suffici¬ 
ent to say it stands for current. We 
must know precisely where this current 
will flow, a precaution which is particu¬ 
larly important in the investigation of 
complex circuits, with many current 
branches. And again, what units should 
we use. Amps? Milliamps? Microamps? 

Taking the first part of each question 
first, let us consider “E” again. When 
we stop to consider the problem in de¬ 
tail it becomes fairly obvious that this 
is the voltage we are trying to get rid of, 
the difference between the supply voltage 
and the appliance voltage. It is often 
referred to as the voltage “drop” across 
the resistor, thereby implying that it is 
voltage deliberately lost, or “dropped.” 

However, this terminology, while 
useful for those who know what it is 
all about, often tends to confuse the 
beginner. A far more precise definition 
of “E”, and the other symbols, when 
used in any configuration of the Ohm’s 
law formula, is as follows. 

E is the voltage APPLIED TO R. 

I is the current FLOWING 
THROUGH R. 

R is the resistance. (In this case the 
unknown resistor.) 

Note particularly how the values of 
“E” and “I” must be directly related 
to “R”. 

Now what about the values in which 
“E” and “I” should be expressed. Un¬ 
less otherwise expressly indicated, it is 
normal to assume that a formula is de¬ 
signed for use with basic units only, i.e., 
the volt, the amp, the ohm, etc., rather 
than multiples or sub-multiples of these 
such as microvolts, milliamps, megohms, 
etc. Because of the frequent use of 
these latter units in radio, the beginner 
is often confused, or trapped into using 
them without thinking. 

Having said all that, let us consider a 
couple of examples which will demon¬ 
strate the main point we set out to make 
at the beginning; that the voltage across 
our “dropping” resistor depends on both 
the resistor’s value and the current flow¬ 
ing through it. 

Let us assume that we have a 6-volt 
lamp which we wish to operate from 
a 12-volt battery. What value of resistor 
do we need in series with the lamp? 
From what has already been said, it is 


fairly obvious that we cannot calculate 
this from the meagre information given; 
we must know the current which the 
lamp will pass at 6 volts and which, in 
a simple series circuit, will also be the 
current which flows through the resistor. 

To find this current we may have to 
actually measure it with the lamp work¬ 
ing from a 6-volt supply, or refer to the 
lamp specifications either on the lamp or 
in the manufacturer’s data sheets. In 
some cases we may have to perform a 
further calculation to extract this infor¬ 
mation from a wattage rating. 

So, by whatever means is appropriate, 
let us assume that we have determined 
the current flow and that it is 2 amps. 

We can now say that the voltage 
APPLIED TO R will be 6 (the voltage 
we wish to “drop”) and that the current 
FLOWING THROUGH R will be 2 
amps. Now we can use our formula; 

R—E/I 

Which becomes; R=6/2 

Therefore R=3 ohms 

But suppose our lamp, instead of pass¬ 
ing 2 amps passes 4 amps. 

Now; R—6/4 

= 1.5 ohms 

And, if it was a very large lamp pass¬ 
ing, say, 10 amps then, by the same 
process, w e could show that the resistor 
required would be only .6 ohm. 

All of which should show pretty 
clearly that there is no such thing as a 
resistor which will always “drop” 6 volts. 

Our other reader’s problem is a little 
more complex, but is an excellent 
example of a practical problem, and 
how it can be solved by the application 
of simple laws. 

Could you tell me the variable 
resistance value needed to control two 
20-watt, 12-volt globes, and what the 
wattage of the resistor would have to 
be. 

This problem involves two electrical 
laws. One is Ohm’s Law as already dis¬ 
cussed, the other states that power, in 
watts, is the product of volts multiplied 
by amps. 

Each lamp is a 12V, 20W type, and 
the first thing we have to do is find the 
current that each will pass at full volt¬ 
age. By suitably transposing the simple 
wattage formula referred to above we 
get: I=W/E 

Where: 

I is the current through the lamp 
W is the wattage of the lamp 
E is the voltage applied to the lamp 
Therefore: 

1 = 20 / 12 . 

= 1.66 amps. 

Since there are two lamps in parallel, 
this value must be multiplied by two, 
which gives us a total current of 3.32A. 

At this point we have to make certain 
assumptions. Incandescent lamps are 
non-linear resistors; that is, their resist¬ 
ance does not remain constant for vary- 
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CONVOY CHRISTMAS SPECIALS 





AMPLIFIER 


The brilliant new Monarch SA40. 
32W. Magn: Input. Tape in/out. 
Individual tone and vol. each chan¬ 
nel .. ..... 


PEAK 707 


Dual 


110 WATT AMP. 

1009. Shure M44 Convoy 
Modular Speakers. 


NOVELTY TAPE RECORDER 

In life sized Parrot. Repeats message 
5 sec. Wonderful attraction for 
Retailers . 


CONVOY INTERNATIONAL 

449 KENT STREET, SYDNEY 

Telephone 29-6475 


SEE US ANY TIME FOR THE 
KEENEST QUOTE ON YOUR 
REQUIREMENTS 


TAPE RECORDER 

4-track Stereo, fully Transistorised. 
7in reels. 2 V.U. meters. Sep. tone 
cont. for each channel. Free Satel¬ 
lite speakers. 

£110 ~ 


OKI FT2020 

Computamatic, fully Transistorised 
1CV10 w. amp. Echo. Sound on 
sound. Remote control. Auto rewind. 
3 mtrs. 3 heads. A.B. monitoring. 
For the connoisseur. ' 

£298 


Convoy I Watt 

HIGH POWER TRANSCEIVER 


Full 1 watt. 

Leather over metal case. 

13 Transistors (Silicon mesa type). 
Fully P.M.G. approved. 

External 12v Bat. plug. 

Battery meter. 

Sep. Squelch Control. 

Earphone and carrying strap. 
Weight: lilb. 


£58.0.0 


REVOLUTIONARY SILICON 
PLANAR TRANSISTORS 

Eight of them in a 2iin square 
radio. Powered by just one single 
li-v. battery. A real collector’s 
item. Transistors are l/8in x l/16in 
in size. 

£ 22 , 0.0 


C0NCERT0NE 801 

Tape Recorder with 3 hours free 
music. Full reverse operation. Sound 
with sound, Echo. 3 mtrs. 6 heads. 
B/i Amp. 2 Speakers. 

£265 

(Demonstrator) 


DEMONSTRATORS 

3 Only Travellers’ samples 
Merit Battery Tape Recorder. 2- 
speed cap. driven. Remote mike. 
Normally £27/6/. 1 10 

THREE ONLY. 


FULL RANGE OF 
AKAI RECORDERS 

910. 2tr. 2-speed. 

1700. 4tr. 3-speed Stereo. 
44S. 4td. 3-speed Stereo. 
ST1. 4tr. 2-speed Stereo. 
M8. 4tr. 4-speed Stereo. 
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ing values of applied voltage, but varies amplifier stage, the stage will exhibit 
quite significantly as the voltage, and strong degeneration if the signal current 
hence their operating temperature, is is allowed to flow through the cathode 
varied. Thus they cannot be treated bias resistor. This is because the AC 
exactly as ordinary resistors which obey component of the plate current flowing 
Ohm’s law. However, if we treat them through the bias resistor develops a 


as such initially, we will at least have 
a “place to start from,” remembering 
that we are considering a variable re¬ 
sistor, rather than a fixed value. 

Lamps will also vary in regard to the 
point at which they will cease to glow 
as the applied voltage is reduced, but 
we can take it as a reasonable approxi¬ 
mation that this will occur at one 
quarter of the rated voltage, 3V in this 
case. Thus our series resistor must be 


voltage across it which, applied as bias 
to the grid, opposes the applied signal. 

This degenerative effect can be pre¬ 
vented by shunting the cathode bias 
resistor with a capacitor which by¬ 
passes the AC signal component. 

Since the reactive impedance of a 
capacitor decreases with increasing fre¬ 
quency the value chosen should be suffi¬ 
cient to provide adequate bypassing at 
the LOWEST signal frequency at which 


^Pfble of developing at least 9V across it j$ expected to operate the stage. For 
itself at its maximum value. cathode bypassing most circuit designers 


Assuming for the moment that the 
lamps function as linear resistors, the 
current flow at 3V would be 3.32/4 or 
.83A. However, the tendency will be for 
them to draw more than this (lamp fila¬ 
ment resistance decreases as the tempera¬ 
ture decreases) and we could assume that 
1A would be nearer the mark. 

On this basis the resistor has to de¬ 


consider a ratio of bias resistance to 
bypass capacitor reactance of about 
10/1 to be quite adequate. With this 
ratio more than 99 per cent of the 
AC current flows through the capacitor. 

The formula for capacitive reactance 
is l/2>rFC; where F equals the frequency 
in cycles per second and C equals the 


velop 9V across itself when 1A is capacitance in farads. When working 


flowing through it. Applying Ohm’s law 
as in the previous example gives us 9 
ohms, which would be the minimum 
value we should choose. A larger value, 
say 12 or 15 ohms, would provide a 


out a value from this formula, 2*• may 
be taken as 6.28. 

Assuming an audio amplifier valve 
with a 300 ohm cathode resistor and 
supposing that the lowest frequency to 


margin above the minimum calculated, be by-passed might be 200cps, we can 


Finally, there is the wattage rating 
of the resistor. On the basis of 9V 
applied to the resistor, and 1A flowing 
through it, the wattage dissipated would 
be 9. Since this would not be spread 
over the whole of the element if a 
larger value was used, as suggested 
above, it would be wise to treat this 
figure purely as a guide, and select a 


see that, from our formula, we would 
need a capacitor of 26uF in order to 
provide the necessary 30 ohms reactive 
impedance at this frequency. The near¬ 
est standard value would be 25uF. 

In the example just given, the cathode 
by-pass could have been made larger, 
almost without limit, without detrimental 
effects on circuit performance. Circuits 


rating which would give a reasonable exist, however, in which there is an 


margin of safety. 

Incidentally, it should be noted that 
whenever a variable resistor is used in 
this manner, there is a risk that particu¬ 
lar settings of the resistor may result in 
excessive dissipation over the section 
involved, with consequent damage to the 
resistance windings if the operation is 
prolonged. This is especially noticable 
as the resistor approaches minimum 
value and only a very small portion of 
the winding is involved. 

★ ★ ★ 


upper limit to the capacitance which 
may be used to by-pass an impedance 
in the cathode circuit. 

A typical example of this would be a 
cathode modulated class C amplifier. 

In this the capacitor would be requir¬ 
ed to by-pass RF around the modulation 
transformer. This capacitor must be 
large enough to adequately bypass the 
RF signal but not so large that the mod¬ 
ulation frequencies would be shunted. 


This is usually quite easily done, how- 
T . . .. . . - ever, because of the wide difference in 

I have noticed^ that different parts of the frequencies involved; a .002uF 

capacitor has a reactance of about 8 


a circuit use different values of capa- 


citor for bypassing the cathode or ohms a t 10MC but almost 16Kohms at 
screen of a valve to chassis. How is 5,00Ocps. 
the correct value of these bypass capacl 


tors worked out? 

“Bypassing” can be defined as pro¬ 


of course, not all cathode bias resist¬ 
ors must be by-passed. In many high 
fidelity amplifiers and television IF am- 


viding a short, low impedance path p iifi ers controlled amounts of negative 
around certain circuit components for f eed back are introduced through un-by- 
electncal signals of some frequencies, passed cathode resistors to improve th % 
while maintaining a high impedance frequency response. In such cases the 
nath for other frequencies Both indue- reduced ain is compensated for by add _ 
tors and capacitors qualify as circuit ing extra st Cathode by-passing is 
elements to achieve this action but the also omitted in dass A pus h-pull ampli- 
term is most commonly applied to fiers> since the AC signa , C0mpO nents of 
capacitors. both valves flowing in the common 

When used as a bypass, the capacitor resistor are out of phase and cancel, 
may be looked upon as being a simple The screen of tetrode and tode 
high pass filter, having a high reactance valves must a|so be by-passed to chassis 
at low frequencies and becoming more for a)1 signal voltages in order to prevent 
nearly a short circuit as frequency is degeneration of a type very similar to 
increased. For a capacitor to function that discussed earlier. When by-passing 
as an effective bypass, its impedance a screen it is usual to calculate the screen 
must be much lower than the impe- impedance by multiplying the screen 
dance of the circuit element being by- voltage by the screen current and to use 
P assed - a capacitor which has a reactive imped- 

Consider, for example, a cathode bias ance of at least half the screen imped- 
resistor. When a valve is used as an ance at the lowest frequency. B 
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New Mkll "Delka". 

GRID DIP METER 


Incorporating Important new features by 
Japan's Leading Electronic 
Instrument Manufacturer. 

A compact unit (7in x 2$in x 2$in), 
ideally suited to Amateur or Commer¬ 
cial Servicemen’s requirements, the 
Delica offers these features:— 

★ CONTINUOUS COVERAGE 
FROM 1.3 Mc/s. TO 150 Mc/s. IN 
5 RANGES. 

★ INDIVIDUALLY CALIBRATED 
TO .1 OF 1% ACCURACY. 

★ Has dial space for two additional 
bands. 

★ 1,000 cycle modulation by switch. 

★ Jack provided for monitoring. 

★ 3ln dial for easy reading. 

★ 3iin x 2in coils for access to 
“hard-to-get” areas. 

Instruction manual (12 foolscap 
pages) provided, giving valuable data 
on grid-dipping. 

Self-contained transformer to oper¬ 
ate from 240v A.C. current. 


Postage only 5/ 
throughout 
Australia. 


SMITH SONS & REES LTD. 

30-32 Wentworth Avenue, or 
G.P.O. Box 5038, Sydney, NJ8.W. 
Phone 2-0956. 
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PRECISION ELECTROACOUSTIC EQUIPMENT 


<® TRUMPETS 


HD. 210/P Low frequency cut-off 

Sound disttibution • 
Air column length 

Power rating .. 

Watts peak . 

Impedance . 

Frequency response . 
Maximum diameter • 
Maximum length ... 
Weight .. 


Price Retail £12-16-0 
Plus Sales Tax £1-6-8 



350 Hz 
120 deg 
350 mm* 

6 watts 

15 watts 

16 ohms 

350 10000 Hi 

210 mms. 

210 mms. 

1.300 grs. 



Low frequency cut-off 

220 Hi 

Sound distribution 

90 deg. 

Air column length 

550 mms. 

Maximum diameter 

315 mms. 

Maximum length 

365 mms. 

Weight 

1,500 kgs. 

Power rating 

18 watts 


Price Retail £19-5-0 
Plus Sales Tax £2-8-1 


H. 450/5 Low frequency cut-off 150 Hi 

Sound distribution 85* deg. 

Air Column length 915 mms. 

Maximum diameter 445 mms. 

Maximum length 540 mms. 

Weight 4 kgs. 

It may be supplied also without 
cover-hood for fitting the driver 
unit model 2545 TS. 


Watts peak 35 watts 

Voice coil impedance 16 ohms 

Frequency response 120-7,000 Hi 
Maximum diameter 82 mms. 

Maximum height 68 mms. 

Weight 1020 grs. 

Complete with accessories for 
application for line transformer. 


Power rating 25 watts 

Watts peak 45 watts 

Voice coil impedance 16 ohms 

Built-in line matching transformer: 
16—165—250—500—1000 
2000—3000 ohms 

Frequency response 80-12,000 Hi 
Watertight construction 
Equalised compression system 
Maximum diameter 110 mms. 
Maximum height 150 mms. 

Weight 2180 grs. 


Price Retail £37-1-0 
Plus Sales Tax £4-12-8 


ZEPHYR PRODUCTS PTY, LTD, 

5^l^6t^ST^E^GLEHlRISjS i E i 6^VICTORIA^ 

MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 
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SIMPLE CURRENT-LIMITED 
DC SUPPLY SOURCES 


By Otakar A. Horna, C. Sc. 


W ITH the advent of transistors stor¬ 
age batteries have again appeared 
in laboratories and workshops for feeding 
solid-state equipment. It is therefore 
necessary to recharge (usually overnight) 
batteries of various types, voltages and 
capacities. 

Probably the most suitable charging 
device for this purpose is a constant- 
current source, as the current delivered 
by such a source is largely independent 
of the voltage of the battery under 
charge. 

With the source set for a desired 
charging current, the current which flows 
will be close to the desired value irres¬ 
pective of the number of cells or con¬ 
dition of the battery connected. 

One of the advantages of using such 
a constant-current charging source is that 
the usual ammeter may be omitted; 
with the current more or less fixed at 
the value required, metering is not neces¬ 
sary. However a more important ad¬ 
vantage from the designer’s point of 
view is that the supply source is short- 
circuit proof. Under short-circuit con¬ 
ditions — and these are bound to occur 
occasionally — the supply simply deliv¬ 
ers the present current. 

Apart from making the supply “fool¬ 
proof,” this self-protection feature per¬ 
mits the designer to use high-efficiency 
silicon or germanium rectifier diodes. 
These could not otherwise be used with¬ 
out the fitting of relatively complex and 
costly fast-acting protection circuitry, as 
they can be ruined in th e time taken for 
normal fuse or circuit-breaker to act. 

PRINCIPLE: If the requirements for 
current regulation are not too strict (in 
battery chargers limits of ± 20% are 
sufficient), the desired results can be ob¬ 
tained by means of very simple circuit, 
which is shown in the simplified dia¬ 
gram of figure 1. 

This DC current source uses the usual 
bridge rectifier (diodes D1 to D4) and a 
transformer Tr with a capacitor C con¬ 
nected in series with its primary wind¬ 
ing. 

The features of this circuit are evi¬ 
dent from figure 2, where the relations 
between DC current Idc and battery vol¬ 
tage Vb is shown. Within the voltage 
limits Vb = 0 to 14V the charging cur¬ 
rent of nominal 5A varies less than 
± 15%. The open circuit voltage is 
less than 19V. 

As in all circuits with non-linear 
elements the exact quantitative analysis 
of this circuit is not simple, but for 
understanding its operation an analysis 
of two limit cases is all that is neces¬ 
sary: 

Case (1) is where the battery voltage 
Vb is much lower than the open-circuit 
voltage. 

Case (2) is where the current Idc is 
much lower than the short-circuit cur¬ 
rent. 

For case (1) the impedance of the 
transformer Tr, as seen to the primary 
winding terminals, is much lower than 
the impedance of the capacitor C be¬ 
cause the secondary is practically short- 
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tance of capacitor C cancels the induc¬ 
tive part of the transformer primary im¬ 
pedance so that a heavy magnetising 
current flows through the primary wind¬ 
ing and causes the complete magnetic 
saturation of the transformer core in 
every half cycle of the mains voltage. 

The secondary voltage is therefore 
nearly rectangular and its average value 
Aav approaches the amplitude Ap (see 
figure 3), which is determined primarily 
by the hysteresis loop of the iron core 
and is, therefore, to some extent inde¬ 
pendent of the line voltage. This is true 
for Idc values lower than 40% (approx.) 
of the short-circuit current (2.3A, in 
figure 2). 

In the region which lies between the 


circuited. Therefore the primary current 
and also the secondary and DC current 
are effectively determined by the line 
voltage and the capacitance of C. The 
circuit behaviour is therefore the same 
as the well-known reactance limited full- 
wave rectifier. This operational mode given limit cases both operational modes 
prevails as long as Vb is less than (ap- superimpose and form the typical cur- 
prox.) 40% of the open-circuit voltage rent-voltage characteristic in figure 2. 
(in figure 2 for Vb below 7.5V). The exact shape of this characteristic is 

For case (2) the operation of the cir- certainly dependent on the magnetic pro- 
cuit is the same as the so-called ferro- perties of the iron core and the charac- 
resonant voltage stabiliser. The reac- teristics of the rectifying diodes, and. 


Figure 1: Basic circuit of 
the rectifier , the short- 
circuit current of which is 
limited by the impedance 
of the capacitor C in series 
with the primary of the 
transformer Tr. 




v b 


Figure 2: Current- 
voltage characteri¬ 
stic of DC current 
source in figure 
1 (full line) and 
the short-circuit 
proof DC voltage 
source in figure 9 
(broken line). 


+ V 



Figure 3: Open circuit secondary 
voltage of the transformer in 
figure 1. 


therefore, slight changes of its shape as 
per figure 2 can be expected. But these 
changes are unimportant for the Intended 
purpose. 

DESIGN OF THE CHARGING DE¬ 
VICE.—Designing the circuit (figure 1) 
for the given charging current Idc and 
maximum battery voltage Vbmax is 
simple. The primary winding of the 
transformer must be designed for the 
given line voltage Vp, e.g., 240V; the 
secondary voltage must be at least 
15-20% higher than the Vbmax and this 
winding must be conservatively rated for 
current which is 20-25% higher than 
Idc. 

For example, for charging lead-acid 
batteries up to 12.6V which can reach a 
Vbmax of 15V under the full charge 
condition, it is necessary to choose the 
secondary voltage between 17-19V. If 
the required DC current is Idc=5A the 
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/C^^Perfection results from 

vD CHOICE...NOT CHANCE O' 


Since no single phono cartridge can be all things to all people, 
we earnestly recommend that you employ these individual 
criteria in selecting your personal cartridge from the broad 
Shure Stereo Dynetic group: 

YOUR EAR: First and foremost, listen. There are subtle dif- 


tracking forces. Too, keep in mind that the cartridge ordinarily 
represents the smallest monetary investment in the system, yet 
the ultimate sound delivered depends first on the signal re¬ 
produced by the cartridge . . . "skimping" here downgrades 
your entire system. 



ALL THE MOST 
WANTED FEATURES 


M55E 

15 deg. TRACKING, ELLIPTICAL 
STYLUS 


Professional performance at a modest 
price. Compares favourably to the 
incomparable Shure V-15, except that 
ii is produced under standard Shure 
quality control and manufacturing 
techniques. Remarkable freedom from 
IM, Harmonic and tracing distortion. 
Will definitely and audibly improve 
Ihe sound of monaural as well as 
stireo records. A special value at 
£ 24A/. Upgrade M44 cartridge (if 
you can track at I 'A grams or less) 
with N55E stylus. £14. 


ECONOMICAL 

TREND-SETTER 


Premium quality at a modest price. 
15 deg. tracking angle conforms to 
standard adopted by major record 
companies. Remarkably low IM and 
Harmonic distortion . . . excellent 
channel separation, providing super¬ 
lative stereo effect. Scratch-proof 
retractile stylus. M44-5 with .OOOSin 
stylus for % to 1} gram tracking. 
Only £14/5/. M44-7 for l»A to 3 
grams, .0C07in stylus. Only £ 13. 


For the purist who wants the 


For the purist who wants the very 
best, regardless of price. Reduces 
tracing (pinch effect), IM and Har¬ 
monic distortion to unprecedented 
lows. IS deg. tracking. Scratdh-proof, 
too. Produced under famed Shure 
Master Quality Control Program . . . 
literally hand-made and individually 
tested. In a class by itself for mono 
as well as stereo discs. For manual 
or automatic turntables tracking at 
14 to I'/a grams. £44/8/4. 


RUGGED AND 
RESPONSIVE 


An exceptionally rugged cartridge 
that tracks at forces up to 5 grams. 
Ideal for older model, heavier track¬ 
ing turntables, or where children or 
quests have access to your system. 
Retractile stylus prevents record 
damage. 15 deg. tracking for mini¬ 
mal IM and Harmonic distortion. 
Truly musical sound. Only £11/15/. 


"THE BEST PICK-UP 
ARM IN THE WORLD 1 


Provides features and quality un¬ 
attainable in ANY other tone arm. 
Made by British craftsmen to 
singularly close tolerances and stand¬ 
ards. Utterly accurate adjustments for 
every critical factor relating to per¬ 
fect tracking ... it reslises the full 
potential of the cartridge and record. 
Model 3012 for I Ain records, £41/10/ 
(less shell). Model 300? for I2in 
records £38/12/ (less shell). 


FOR L.P. RECORDS 


For the best reproduction of L.P. 
monaural recordings. Provides ex¬ 
treme linearity and freedom of dis¬ 
tortion. Ihe stylus assembly is held In 
a durable elastomer composition, 
which provide high needle compli¬ 
ance. Vertical compliance at the 
needle tip is excellent. Because of 
these factors needle talk is practically 
non existent. I mil diamond stylus. 
Output 20 millivolts, tracking force 3 
to a grams, £ 19/10/. 


ferences in tonality that beggar description and are quite 
unrelated to "bare" specifications—yet add immeasurably 
to your personal listening pleasure. 

YOUR EQUIPMENT: Consider first your tone arm's range of 


YOUR EXCHEQUER: Shure cartridges cover the entire eco¬ 
nomic spectrum. And they are ALL Shure in quality, all Shure 
in performance. Even the least costly has received copious 
critical acclaim. 
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AUDIO ENGINEERS PTY. LTD., National Distributors for Shure Bros. 

342 Kant Street, Sydney. 294731. 40 Berwick Street, The Valley, Brisbane. 51-5535. 
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secondary winding must be able to with¬ 
stand continuously 6 to 7 A. The capa¬ 
citance of C can be determined from 
1.15 Idc 

C=- . - (0 

Inf n.Vp 

where f is the line-frequency, Vp the 
line-voltage and n the ratio of primary 
to secondary turns (or line voltage to 
secondary voltage). 

The DC voltage rating of this capa¬ 
citor must be at least five times the line 
voltage because, under the open-circuit 
condition, the peak voltage on the capa¬ 
citor C can be more than twice the line 


Figure 6 (right): 
The layout of a 
battery charger as 
per figure 4. 


Figure 4 (below): 
Transformer sec¬ 
ondary voltage 
with the half¬ 
wave rectifier 
(see figure 5 ). 


peak voltage. This is caused by the 
resonance effect. Measurements have 
shown a capacitor voltage of 620V when 
Vp=240V, for example. 

The rectifier diodes must be rated for 
Idc/2 and their breakdown voltage must 
be at least 80% higher than the 
secondary voltage. The same circuit 
values are to be chosen for a half-wave 
rectifier (see figure 5) although this ap¬ 
pears to contradict rectifier theory. But 
in the case of half-wave rectification the 
DC current passes through secondary 
and biases the transformer core in every 
half-cycle when diode D1 is conducting. 

Therefore, the secondary voltage is 
nonsinusoidal (see fig. 4) and the average 
value of the current which flows during 
the conduction-period of D1 (shaded area 
in figure 4) is the same as in the full- 
wave rectifier circuit with the same 
transformer and capacitor C. The half¬ 
wave rectifier diode must be rated for 
the whole of current Idc and its break¬ 
down voltage must be at least 3.5 times 
the secondary voltage of the transformer. 

EXAMPLE OF DESIGN: The 
charger (circuit diagram in figure 5) is 
designed for currents of 1.7, 3.5 and 5A 
and for battery voltages up to 15V. It 
uses an ordinary filament transformer 
3 x 6.3 V/6.3 A with all secondaries 
connected in series. 

Capacitors are metallised-paper types 
rated for 1000 VDC. With switches 
(SI plus S2), two different capacitors and 
their combination can be connected in 
series with the primary. For a charging 
current of 1.7A the capacitor is 2.2uF; 
for a current of 3.3A the capacitor is 
4uF, with both in parallel for a current 
of 5A. 

A glow discharge tube with prescribed 
series resistor R1 (the capacitor voltage 
can reach 600 V approx.) indicates all 
possible failures of the charger. It will 
not glow if the line is not connected, the 
fuse is burnt out, or the capacitor is 
short-circuited. 

The entire set-up is shown in figure 
6. The heat-sink of the rectifier D1 is 


Figure 5 (above): Circuit of a bat¬ 
tery charger for currents of 1.7, 
3.5 and 5 A. Germanium diode D1 
is rated for 6A and 60V break¬ 
down voltage. 


Figure 7 (right): Equivalent circuit 
diagram of a rectifier using Zener 
diodes for that part of the recti¬ 
fying cycle when the secondary 
voltage exceeds the Zener voltage 
Vz . 


in front of the transformer. The dimen¬ 
sions of the device can be estimated 
from the fact that the distance between 
the terminals is 1 inch. 

REGULATED DC VOLTAGE 
SOURCE: The circuit in figure 1 can 
also be used as a short-circuit proof re¬ 
gulated DC voltage source when Zener 
diodes are used instead of normal 
diodes. The Zener voltage Vz must be 
lower than the amplitude of the secon¬ 
dary voltages of the transformer Tr. 

As long as the instantaneous voltage 
of the secondary is lower than Vz, the 
circuit behaves as an ordinary full-wave 
rectifier. At the instant when the second¬ 
ary voltage exceeds Vz two diodes (for 
example D1 and D4) start conducting 
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(Zener current) and clip the output volt¬ 
age to the value Vz. 

For this part of the rectification cycle 
the equivalent circuit diagram is shown 
in figure 7. Forward conducting diodes 
(D2 and D3) are represented by a short- 
circuit, the diodes working in the Zener 
voltage region (D1 and D4) are repre¬ 
sented by a battery with a voltage Vz. 

The secondary voltage, the voltage¬ 
clipping by Zener diodes and the recti¬ 
fier-output voltage (broken-lines) of this 
circuit are shown in figure 8. This figure 
also shows that the rectifier-output volt¬ 
age is nearly rectangular and, therefore, 
can be smoothed easily. 

The design of such a circuit is also 
very simple. The secondary voltage of 
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for any application 


a (| |L a r L~.|f <uMnli(iAi*r Newmarket pre-assembled Packaged Circuit Amplifiers have been developed to 
I6SI6Q, OIHne-Sneil ampilllvrs provide standardised starting points in the design of all types of equipment in 

which amplifiers fulfil a major role. Six are at present available from stock and 
others are in course of development. Their use saves expensive, time-consum¬ 
ing research, thus cheapening the production of new types of electronic equip¬ 
ment. 

Recently released is the PC9 impedance matching A.F. pre-amplifier. It has 
been specifically designed to enable a high impedance capacitive Source to be 
fed into the relatively low impedance amplifiers PC2, PC3, PC5 and PC74-. 
An abridged specification is listed below. 

SUPPLY VOLTAGE: 9V. 

INPUT IMPEDANCE: Typically 600 ohms. 

FREQUENCY RESPONSE: Flat from 20 cps to 20 kc/s (± 3db) at 1 kc/s 
level. 

SIZE: 1.4” x 1.25” x .5”. WEIGHT: 7 grams. Price: £3/5/- 



cncricirATiMi 

PERFORMANCE DATA 

PCI 

PC2 

PC3 

PC4 

PC5-4- 

PC7-f- 

jPtUrlUlllUN 

Power Output (RMS) 

150mW 

400mW 

400mW 

400mW 

3W 

0.8W 

DETAILS 

Input Sensitivity (Full output) 

lOOmV 

2mV 

lOmV 

200mV 

5mV 

5m V 

Input Impedance (Typical) 

1.5K 

IK 

2.5K 

220K 

1.5K 

1.5K 

Load Resistance (Ohms) 

40 

15 

15 

15 

3 

8 

A typical miniature Audio- 

Supply Voltage (Nominal) 

9V 

9V 

9V 

9V 

12V 

9V 

Amplifier is illustrated actual 

Total Distortion (Full output) 

6% 

6% 

6% 

6% 

3% 

3% 

size above. Circuits are of 

Frequency Response 

330 c/s 

200 c/s 

200 c/s 

200 c/s 

50 c/s 

50 c/s 

transformerless, complement- 


—15Kc/s 

—12Kc/s 

—12Kc/s 

—12Kc/s 

—15Kc/s 

—15Kc/s 

ary symmetry type, operating 

Overall Dimensions (Inches) 







off Standard Voltages. Can 

All 3 in. high. 

2 x 1 

2i x 1* 

2i x H 

2i x li 

5i x U 

3 x 11 

quired. 

PRICE 

£3/2/6 

£3/15/ 

£3/15/ 

£3/15/ 

£8 

£4/15/ 


PALACE MODEL HCR-62 
PROFESSIONAL QUALITY 
4-BAND AMATEUR 
COMMUNICATION RECEIVER 



£62/10/- plus sales tax 

PALACE HCR-62 Is one of the most 
world advanced Amateur Communication 
Receivers designed and manufactured to 
meet expectations of all hams in the world 
in the new electronic age. Large fly¬ 
wheel dialling proves non-back rush, and 
one R.F. and two I.F. stages ensure high 
sensitivity and selectivity. Especially a 
Concentrical type Filter is used in I.F. 
circuit for excellent selectivity, and stable 
operation maintained by adopting single 
bridge circuit and Vertical type S-meter 
equipped. 


Special terminals provided for Q5 per unit 
connection at rear chassis, this will serve 
as a double-superhet. receiver with im¬ 
proved selectivity. 

SPECIFICATIONS: 

FREQUENCY RANGE: 

Band 1 . 540-1605 KC 

Band 2 . 1.6-4.8 MC 

Band 3 . 4.8-14.5 MC 

Band 4 .. 10.5-30 MC 

BAND SPREAD: 

3.5 MC Band . 3.5-3.575 MC 

7 MC Band .7.0-7.14 MC 

14 MC Band . 14.0-15.2 MC 

21 MC Band . 21.0-21.9 MC 

28 MC Band . 28.0-30.2 MC 


7. Sensitivity Control (for gain control 
on R.F. and I.F. Amplitude) 

8. Band Selector (4 bands position) 

9. Receive-Standby Switch. 

10. S-Meter Zero Adjuster. 

11. Headphone Jack. 

SELECTIVITY:—60 dB at ± 7 KC de¬ 
tuning. 

SENSITIVITY: 3 nA (S/N 20 dB at 10 
MC) 

TUBE COMPLEMENTS: 6BA6 x 4, 
6BE6 x 1, 6AL5 x 1, 12AT7 x 1, 6AR5 
x 1, 5Y3GT x 1. 

SIZE: 17” (W) x 8i” (H) x 10-3/4” (D) 
WEIGHT: 26 lbs. 


CONTROLS: 

1. AF Gain (Volume 
Power-Off Switch. 

2. Function Switch (Manual 
Control, Automatic Volume 
and CW-SSB) 

3. Main Tuning. 

4. Band Spreader. 

5. B.F.O. Pitch Control. 

6. A.N.L. (Automatic Noise 
(On-Off. 


MODEL DH-100 
EXTENSION SPEAKER FOR 
HCR-62 RECEIVER 

DH-100 is specially designed desk/wall- 
hang type speaker matching with HCR-62 
Communication Receiver. Minutely fin¬ 
ished rugged metal housing with pipe 
stand, assuring rich tone and power. 

SPECIFICATIONS: 

OUTPUT POWER (max.): 3W 

FREQUENCY RESPONSE: 250-6000 
c.p.s. 

VOICE COIL IMPEDANCE: 4 ohm. 
Limitor) SIZE: 5-1/4” (Dia.) x 5-i” (Depth). 
WEIGHT: 1.5 lbs. 


Control) with 


Volume 

Control, 


MODEL No. PC 1 

Stethoscope Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Intercomm Amplifier. 

Telephone Amplifiers. 

Laboratory Instrument Amplifiers. 

Back Projector Audio Amplifiers. 

Loudspeaker Amplifier. 

Hospital Board Control Units Intercomm 
Amplifiers. 

MODEL No. PC 2 

Modulator Driver Stage. 

Intercomm. 

Church Hearing Aid Amplifier. 

Office Dictating Machines. 

Door-Caller Monitor Amplifier. 

Inter-Office Communication Amplifier. 

Tape Replay Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Telemetry Audio Amplifier. 

Radio Receiver Audio Amplifier. 

Telephone Amplifiers. 

Educational Equipment Audio Amplifiers. 
Laboratory Instrument Amplifiers. 

Language Laboratory Amplifiers. 

Tape Recording Amplifiers. 


TV Aerial Riggers Intercomm Amplifier. 

Loudspeaker Amplifier. 

Radio Concentrator. 

Mine Communication Amolifter. 

MODEL No. PC 3 

Disc Talking Book. 

DC Relay Driver. 

Telecommunications Conference Monitor Ampli¬ 
fier. 

Sound-level Meter Amplifier. 

Close Background Music Amplifier. 

Sound Reinforcement Amplifier. 

General Purpose Audio Amplifiers and Drivers. 
Low Power Battery Stereo. 

VHP Communications Receiver Audio Ampli¬ 
fier. 

Radio Receiver Audio Amplifier. 

Radio Relay System Amplifier. 

Loudspeaker Amplifier. 

MODEL No. PC 4 

Battery Record Player. 

General Purpose Amplifiers and Drivers. 

Office Dictating Machines. 

Telephone Amplifiers. 

Pay TV Control Circuits Amplifier. 

Stereo Listening Booth Amplifiers. 


Laboratory Instruments Amplifiers. 

MODEL No. PC 5 Plus 
Salesmans Portable Cine Projector Audio 
Amp. 

Meter Type Galvanometer Amplifier. 

Helmet Intercomms; (a) Diving Suits. 

<b) Crash Helmets, (c) Pilots* Helmets. 

Car Radio Audio Amplifier. 

Communications Receiver Audio Amplifier. 
Lecturer Non-interruption Monitor. 

Erotogenic Amplifier. 

Small public Address Portable Amplifier. 
Servo Amplifier (Hydraulic valve control). 
General Purpose Amplifier. 

Fault Finding Tone Detector Amplifier. 

Tape Replay Amplifier (Aircraft ground 
equipment). 

Automation Drive Amplifiers. 

Colour Television Receiver Audio Amplifier. 
Tape Recorder Replay Amplifier. 

Hi-Fi Amplifier. 

Vibration Test Amplifiers. 

Mines Telephones Amplifiers. 

Cigarette Manufacturer Production Test Equip¬ 
ment Amp. 

for prices wrlto to:— 


GENERAL ACCESSORIES 


Trade Enquiries Invited 


116118 (larencs Jtreet, Sydney. BX-4451 102 Norlhumberland Street, liverpool, 602-7570. 

443 Concord Road, Rhodei. 73-0211 7 Pirie Street. Fyjhwick, A.C.T. 90035 

PLEASE NOTE: CLARENCE ST., CITY, AND LIVERPOOL STORES ARE OPEN SATURDAY MORNINGS. 
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the transformer should be 40-60% 
higher than Vz. For example, for a 12V 
DC voltage source, it is necessary to 
use Zener diodes with a Vz of 12V and 
a transformer with secondary voltage 
16- 19 V. The short-circuit current 





Figure 8: The transformer secondary 
voltage , the voltage clipping by Zener 
diodes and the rectifier output yolU . 
age (broken lines). 


relation between Vz and the secondary 
voltage of the transformer. For the 
above recommended values K can be 
conservatively estimated as 0.5. 

For example each Zener diode with a 
voltage Vz = 12V in a circuit with 
short-circuit current Idc = 6A must be 
able to dissipate approx. 0.125 x 12 x 6 
or 9W. 

An example of such a constant volt¬ 
age device is the circuit in figure 9. This 



(Idc) should be approx. 20-30% higher 
than the max. current for which the 
source is rated. 

The choice of the transformer and the 
capacitor C (see formula (1), is the same 
as mentioned above. 

It is only necessary to determine a 
suitable type of Zener diode. If no out- 
put-current is drawn out of the source 
(open-circuit condition) the four Zener 
diodes must dissipate the electric energy 
which is given by their Zener voltage Vz 
and short-circuit current Idc. Each 
diode must therefore dissipate one quar¬ 
ter of the energy, i.e. 

Nd=i K Vz Idc (2) 

The co-efficient K is dependent on the 


Figure 9: Circuit diagram of a recti¬ 
fier with Zener diodes ZD1 to ZD4, 
which is connected to terminals 1-1 of 
the circuit in figure 5. 

circuit has been connected to the second¬ 
ary (terminals 1 — 1) of the trans¬ 
former in figure 5. 10W Zener diodes 
equivalent to IN 1605 have been used in 
this circuit and the filter capacitor was 
2500 uF/12V. 

The current-voltage characteristic of 
this set-up is given in figure 2 (broken- 
lines, capacitor C — 6 uF). This is a 
result which can be compared favourably 
with many current types of simple tran¬ 
sistor stabilised DC voltage sources. 


CARNARVON TRACKING STATION 

(Continued from page 7) 


those with considerable experience in 
the field of advanced electronics. 

Broadly, there are five main systems 
or groups. These are: 

(1) The Gemini system, including 
radar and telemetry sub-systems. 

(2) The Service and Ancillary group, 
comprising communications, computer 
and test groups, the SPAN and Jupiter 
monitoring system. 

(3) The Apollo system. This is the 
unified S-band system, divided into 
groups working in digital, RF telemetry 
and ancillary sub-systems. 

(4) The Range and Range Rate sys¬ 
tem, whose staff includes a number of 
female trials assistants who operate the 
equipment. 

(5) The Support Facilities group, 
comprising engineering, electrical and 
miscellaneous sections. 

During a mission, ail positions at the 
tracking station are manned continu¬ 
ously. The control room becomes the 
operating heart of the station. In 
manned missions, overall authority is 
the capsule communicator (Cap Com), 
who is seated at a control console and 
flanked by engineer^ monitoring the 
Agena and Gemini vehicles. 

These three are generally engineers 
provided by the spaceflight control 
centre in Houston. Their consoles re¬ 
ceive and display all the relevant tele¬ 
metry information. Other positions with 
air to ground voice talk capability are 

Cl BrTDAklirC IV_ 


Comtec, Gemini and Agena systems, 
and the Aeromed. 

The maintenance and operations con¬ 
sole is manned by the operations super¬ 
visor, who is responsible for ensuring 
the operational status of the station. In 
manned missions, he acts as liaison be¬ 
tween the flight controllers and the 
station, and in unmanned missions be¬ 
tween the station and the mission con¬ 
trol centre. Controlling station count¬ 
down is also his responsibility. 

For the first pass, countdown is usu¬ 
ally begun some eight hours before lift¬ 
off, thus giving time for all systems to 
be checked out. For subsequent passes, 
countdown is reduced to 30 minutes 
(H = horizon time —30). 

An acquisition message, giving pre¬ 
dictions of time and position, is usually 
received before the pass, thus enabling 
prior pointing of radar and acquisition 
aid antennas. Once lock-on is achieved, 
the various systems track automatically, 
provided signal strengths, etc., remain 
reasonably constant. 

During th* pass, it is the function of 
the station to track the spacecraft, to 
uplink commands to the spacecraft 
through the digital command systems 
and to receive, record and display all 
telemetry data. This station, working 
in conjunction with others in the net¬ 
work and with the Goddard spaceflight 
centre, will play a vital role in man’s 
first exploration ^of the moon. □ 



Transistor Kits Special Holiday 
Adventure learning Electronics 
and having fun with 20 exciting 
projects from the big Philips Kit 
and New Beginners' Electronic 
Magazine FREE. 

For only £14/19/6 you can make 

• Audio Amplifier. 

• Push-pull Amplifier. 

• Gramophone Amplifier. 

• Bi-amplifier. 

• Defectives Ear. 

• 1 Transistor Radio. 

• 2 Transistor Radio. 

• 3 Transistor Radio. 

• Intercom. 

• Sound Activated Relay. 

• Time Switch. 

• Universal Test Circuit. 

• Electronic Organ. 

• Pilfering Alarm. 

• Burglar Trap. 

• Morse Code Trainer. 

• Morse Code Practice Set. 

• Moisture Indicator. 

• Traffic Beacon. 

• Automatic Night Light. 

All of these projects are made with¬ 
out tools and the complete STEP-BY- 
STEP instructions assume No Pre¬ 
vious Knowledge. 

With every kit sold TRANSISTOR 
KITS ONLY supply free batteries. 
Hurry now to have extra fun these 
holidays. Start your electronics adven¬ 
ture now. 

Send coupon to 

TRANSISTOR KITS 

69a Church Street, 
Brighton, Victoria. 

CLIP COUPON NOW. 



Please hurry by return mail (tick) 

( ) Philips 20 project kit. £14/19/6 

($29.95) 

( ) Philips 8 project kit. £9/19/6 

($19.95) 

( ) Details of Transistor Kit Club 

(FREE). 

Cheque/Money Order for £ 
enclosed. 

Name.. 

Address.. .. ... 


_i_ 
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ASDIC 

STEREO SPECIALISTS 

166 Glebe Rood, Glebe, 
N.S.W. Telephone 68-1014 


BRISBANE AGENCIES 

16 Stanley Street, 

South Brisbane, Queensland. 
4-5466 


Please forward, free and post free, further details of (a) 4-Track Tape 
Recorder (b) Trio W41U. (Indicate which required.) 


Name 

Address 


NEW DELUXE 
PUSHBUTTON 
4-TRACK STEREO 
RECORDER 


DESIGNED TO RECORD 
FM MULTIPLEX 
BROADCASTS 

ONLY 


£95 


4-Track Monaural 
and 4-Track 

6 Pushbutton Controls 
Sound-with-Sound 

Automatic Shut-off of Tape Transport 
Wide Frequency Response for “Life-Like” 
Reproduction. 


TRIO W4IU 


HIGH FIDELITY PRE-MAIN AMPLIFIER 

1. The W-41U is capable of delivering 20 watts 
of power Per channel for stereo and a total 
of 40 watts for monaural operation. 

2. Irritating hum is completely eliminated in 
the W-41U Amplifier through the use of 
pure DC current to heat the filaments of 
the input tubes. 

3. The W-41U assures brilliant, realistic sound 
at all volume levels to enhance your listen¬ 
ing pleasure. A special Loudness Control 
Switch provides the required bass and treble 
boost at the low volume listening levels. 

4. The W-4IU incorporates separate tone con¬ 
trols for the Left and Right channels. These 
enable adjustment at will of treble or bass 
controls separately for each channel to suit 
your listening preference. 

• Tubes Used: 9 tubes and 2 silicon diodes. 

12AX7/ECC83X3, 6BQ5/EL84X4. Silicon 

diodeX2. 

• Output Power: 40 watts total music power or 
20 watts per channel (IHF standard). 

• Frequency Response: 20-20.000 cps (less 
than Vi db). 

• Tone Control: 50 cps + 12db, — lOdb 10KC 

+ 13db, — 9db. 

• Loudness Control: 50cps + 13db, 10KC + 
4db (Volume Control at — 30db). 

• Equaliser: RIAA. 

• Inputs: MAG: 1.7mV, TAPE HD; 1.7mV, 
AUX. TUNER. TAPE PLAY; HOmV. 

• Power Source: 115/230V AC, 50-60cps. 

• Special Circuit: Loudness Control. DC Fila¬ 
ment Supply System, Tape Monitor System, 
Stereo Headset Jack. 

• Dimensions: Width 12V4”, Height 5*\ Depth 
10 MO”. 

• Weight: 171bs (8 kg). 


£75 


7 A 


An extraordinary self-contained portable tape recorder with professional quality 
features. Records and plays back 4-track stereo and monophonic tapes at 2 
speeds, 7i and 3$ ips. Records from any source—radios, FM tuners, Hi-Fi 
stereo amplifiers or “live” from the quality dynamic microphones supplied. 
Make sound-with-sound tapes . . . accompany yourself in a duet or add your 
voice to prerecorded music. The rugged tape mechanism features a heavy duty 
4-pole capacitor-start motor. Gives smooth tape run, low flutter and wow. 
Automatic shut-off of entire transport at end of tape . . . disengages controls 
to neutral position . . . prevents tape spillage. Easy-to-use push-buttons provide 
positive control of tape motion. Has separate interlocking record buttons. 
Magnificent tone is assured with 2 big 6in x 4in full tone speakers and side 
flaps for better stereo separation. Other features include digital tape counter, 
pause control for editing, 2 record level meters, and individual channel volume 
controls. Complete with luxurious simulated leather case, 2 dynamic micro¬ 
phones, cables and take-up reel. For 240V. 50 cycles AC. Size: 17iin. 
W x 7in H x 12 l-8in D. Shpg. wt., 351b Imported. 


SPECIFICATIONS 

Frequency Response, Record/Playback: 40-18,000 cps at 7i ips; 40-12,000 cps 
at 35 ips. Amplifiers: 4 transistors, 6 tubes; 1 full-wave bridge rectifier. Audio 
output: 3 watts per channel. Slgnal-to-Noise Ratio: —45db. Interchannel 
Separation: 45db or better; Wow and Flutter: 0.2% at 7± ips, 0.25% at 3± ips. 
Bias and Erase: 80KC; Rewind Time: Less than 4 minutes for 1200ft of tape. 
Speed Accuracy: 98%. Controls: Power/Speed Selector; Individual Volume for 
each channel; Variable Tone Control; Separate Channel Record buttons with 
safety interlock, Self-holding pause lever; Rewind, Play, Fast Forward and stop 
buttons, Input Selector Switch (Mike, Radio, Mix). Output selector switch 
(Mono, Stereo, Mute). Counter: 3 digit; 2 Record Level Meters; Outputs: (4) 
2 audio, 2 monitor; Inputs: (4) 2 Mike, 2 Phono/tuner. 


Hear this remarkable Recorder at the addresses below, or post coupon 
for further information . 


COMPLETE WITH 2 DYNAMIC 
MIKES, OUTPUT CABLES, AND 
7-INCH EMPTY TAPE REEL 
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For beginners 


A SIMPLE PUBLIC ADDRESS AMPLIFIER 

By Ian Pogson 


This simple little amplifier has been designed with the idea of 
obtaining the best possible performance for the least expenditure. 
Its versatility allows of a variety of uses, from small public 
address jobs to record playing in the home. It could also be 
a good project as a starting point for beginners. 


O N a number of occasions, recently, 
our mailbag has included letters 
from various readers, including fond 
fathers, requesting sufficient informa¬ 
tion to build a small but useful audio 
amplifier. The project thus envisaged 
should be easv to construct for the 
beginner but should also be a worth¬ 
while piece of equipment for anyone 
whose needs are along these lines. In 
order to make a unit which is as versa¬ 
tile as possible, it should provide for a 
pickup as well as a microphone, with the 
facility of being able to mix both 
sources. 


The uses to which an amplifier may 
be put are many. In the home, the pick¬ 
up facility is a natural for playing re¬ 
cords. Background music may also be 
provided when projecting slides or 
movies, while the microphone facility 
may be used for the commentary. With 
the commentary mixed with suitable re¬ 
corded music, the presentation can take 
on a professional touch. Possible use of 
the record player and microphone at 
parties scarcely needs elaboration. 

It is also possible to feed the output 
of a radio tuner or portable receiver to 
the “pickup” input, to give somewhat 
better quality reproduction than might 
otherwise be obtainable. Outside the 
domestic field, the amplifier may be used 
as a public address system for small 
gatherings. 

This little amplifier which we now 
present, is not new in concept, but is 
along similar lines to the GP JUNIOR 
AMPLIFIER which was published as far 
back as October, 1954. We have simply 
sought to bring the unit up to date, 
keeping costs to a minimum but without 
sacrificing the performance of which 
such an amplifier is capable. 


The chassis adopted is relatively long 
and narrow, measuring lOiin x 4in x 
2in. Such an arrangement permits a suit¬ 
able layout, with controls, etc., arranged 
along one KHin skirt. The unit may be 
fitted into a cabinet, portable or other¬ 
wise, which may also include the motor 
and a speaker. Other arrangements will 
suggest themselves, according to the gen¬ 
eral requirements of the user. In point 
of fact, there is no reason why the 
amplifier should not be used “as is,” 
with such items as motor and speaker 
separated from it. 

According to individual needs, one or 
more speakers may be used, keeping in 
mind that the more efficient types will 
give more actual sound than the cheaper 
ones. Some helpful hints may be found 
in our article on enclosures for loud¬ 
speakers, which appeared in the issue 
for September, 19o5. More will be said 
about speakers later in the article. 

A check on the circuit diagram will 
show that we have used a 6GW8 triode- 
pentode valve for the main amplifier, 
with an EF86 low noise pentode for the 
microphone pre-amplifier. The output 
transformer on our prototype is a Fergu¬ 
son OPMIA, a similar type being the 
A and R 2624. Smaller and cheaper 
transformers may be used but these are 
normally much less efficient and the 
amount of available audio suffers accord¬ 
ingly. The better transformers also offer 
the advantage of multiple taps on the 
secondary winding, so making a wide 
choice of output impedances available. 

A little over 12dB of negative feed¬ 
back is applied around the main ampli¬ 
fier, from the output transformer second¬ 
ary to a resistive tap on the driver triode 
cathode circuit. This is sufficient to give 
a very useful reduction in distortion and 


provides good damping for the speaker(s). 
A step circuit is included in the plate 
load of the driver triode and this, with 
a judicious amount of phasing capaci¬ 
tance across the 6.8K feedback resistor, 
makes for quite good square-wave per¬ 
formance. 

The plate circuit of the EF86 pre¬ 
amplifier is decoupled with a 47K re¬ 
sistor and 16uF capacitor, primarily as 
a precaution against “motorboating.” A 
bonus is obtained from this extra filter¬ 
ing, which reduces hum from the pre¬ 
amplifier to a very low level. 

Separate volume controls for micro¬ 
phone and pickup are provided in the 
grid circuit of the triode driver valve. 
To provide as much isolation as possible, 
consistent with a simple mixing system, 
each volume control is isolated from the 
grid by a 470K resistor. This works well 
in practice and little if any interaction 
will be observed when either control is 
operated. It may be well to mention in 
passing that, if either the microphone or 
pickup circuit is not in use at any time, 
the respective volume control should be 
turned right down. 

A 100K resistor is shown right at 
the grid of the EF86. Normally, this 
should not be necessary but it is added 
as an extra precaution against possible 
interference from mobile or other nearby 
transmitters. Without the resistor, rec¬ 
tification can take place at the grid all 
too easily, resulting in the unwanted RF 
signal coming through “loud and clear.” 

While we are at this particular part 
of the circuit, it will be noticed that the 
microphone looks into a resistive value 
of 4.7M. This is sufficiently high for most 
crystal microphones to work into. If 
another type of microphone, such as a 
dynamic is used, it may still be fed 
straight in without any modification. On 
the other hand, if a particular micro¬ 
phone sounds better with, say, 100K 
across it, then it is a simple matter to 
wire this value in place of the 4.7M 
resistor. Easier still, the alternative resis¬ 
tor may be connected across the existing 
4.7M. 
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307 ELIZABETH STREET, MELBOURNE Phone 60-1442 


MODEL 200H 

20,000 Ohms per Volt DC 10,000 
Ohms per Volt AC. 




DC Volt: 0-5, 
0-25. 0-50. 

0-250. 0-500. 
0-2.500. 

AC Volt: 0-10. 
0-50. 0-100. 

0-500, 0-1,000 

DC Current: 
0-50. Micro- 
amps res 
0-25, 0-250 

Milliamperes. 

R e s i s t a nee: 
0-60K Ohms, 
0-6 Meg 
Ohms. 

Capacity: 0-01- 
0.3mfd (at 
AC 5 volt 
O.OOOl-Olmfd 
at AC 250 
Volt). 


minus 20db plus 22db. 

0-10, 0-50, 0-100. 0-500, 0-1,000 
UM-3-1, 1 piece. 

3 Vi in x 4Viin x lVfein. 
with internal battery, testing leads 
prods. 

PRICE: £5/10/- 
Including Sales Tax 

Plus Postage 3/6. 


TRANSISTORISED 
CALLING & TALKBACK SYSTEMS 


BATTERY OPERATED 


TABU OR WAU MOUNTING 

2 Station 1 Master 1 

Sub-stations 1 x 9V 
Batts., £7/17/6. 

3 Station 1 Master 2 

Sub-stations 4 x HV 
Batts., from £9. 

4 Station 1 Master 3 

Sub-stations 6 x 11V 
Batt.s from £12. 

5 Station 1 Master 4 

Sub-stations 6 x 11V 
Batts., £22/7/9. 

7 Station 1 Master 6 

Sub-stations 6 x 11V 
Batts., £27. 

Plus Postage. 


MODEL TP-5S 

• High sensitivity-20,000 Ohms/V 
DC, 10,000 Ohms/V AC. 

3in Meter. 

Handy pocketable size. 

Specifications: 

DC Voltages: 
0-10-50-250-500- 
1.000 V (20,000 
Ohms/V). 

AC Voltages: 
0-10-50-250-500- 
1,000 V (10,000 
Ohms/V). 

DC Current: 
0-50uA, 0-5-50- 
500mA. 
Resistance: 
0-10K, 0-100K. 
0-1 Meg. 0-10- 
Meg. (62 Ohms. 
620 Ohms. 

6.2K, 62K at 

centre scale.) 
Capacitance: 
0.0001 uF-0.005- 
uF. 005uF-luF 
Decibels: minus 
20db to plus 
36db in 2 
ranges. 

Dimensions: 3l4in x 514in x lHin. 

Weight: 15oz approx. 

Complete with internal battery, testing leads 
with prods. 

PRICE: £9 

including Sales Tax. 

Plus Postage 3/6. 


Capacitor Substitution Box, 1000 

VW . . .... .. 35/- 

Resistor Substitution Box, 1 Watt, 

45/ 

TRANSISTOR AERIALS 

4in extends to 27in.15/ 

5in extends to 39in.17/ 

6in extends to 43in .. .. .. 14/ 

6in extends to 32in ..10/ 

6in extends to 28in.9/6 

7in extends to 39in.16/ 

9in extends to 39in.14/ 

lOin extends to 39in ... .. 9/6 
Plus postage 1/6. 

SPECIAL XMAS PURCHASE 

Morse Keys. 24/ 

Coin in slot boxes up to 8 hrs. for 2/- 
Switch up to 5 amps. £4/10/. 

Plus 5/ postage. 

LMI Crystal Mic. with 3.5mm plug. 
10/. Post free. 

Crystal and Magnetic Earphones, 
2.5mm plug, 5/. Post free. 

3in ext. speaker in plastic box with 
soft lead, 29/6. Plus postage 2/6. 
6-9V min. relays 500 ohm, 10/ ea. 
Post free. 

Trans. Pri. 220, 240, 250, Sec. 218V 


Doubler at 270mA, 6.3V at 8 amps. 
25/. Plus postage 10/. 

Trdns. Pri. 200, 220, 250. Sec. 275- 
275 at 80mA. 6.3V at 5A. 25/. Plus 
postage 10/. 

Slide Rule Calculators, add, sub¬ 
tract, etc. to six figures. 6/6 ea. 
Post free. 

Spiral indoor TV Antenna, 19/6. 
Plus postage 5/. 

3AG Fuses 1 amp. 1/ pkt. of 5. 
3AG Fuses 5 amps. 1/6 pkt. of 5. 
3AG Fuses 10 amps. 1/6 pkt. of 5. 

CRYSTAL SET 
BUILDERS 

Coils ... .. • 6/- 

Diodes .. .... 3/- 

Headphones. 25/- 

Tuning Conds. 16/6 

Terms. ... .. 1/- ea. 

1 Trans. Amplifier for crystal set 
circuit supplied. 

Only 19/6 

Plus Postage 2/6. 


AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET, MELBOURNE—60-1442. 

★ We have everything for the Radio Hobbyist ★ 


^z& 
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6GWg 


6GW8 


—AW- 

470K 


TONE 


PICKUP 


AS3, BY100, 0A211 etc. 


ON/OFF SWITCH 


A 2 VALVE F A. 


225V 

50mA 


PILOT LAMP 


Now turning logically to the pickup 
input, a potentiometer value of 1M is 
used. This is a good all-round value 
which will be found to suit both crystal 
and ceramic pickups reasonably well. 
Although this is a mono system, stereo 
pickups may be used by simply con¬ 
necting the two outputs in parallel. 

A tone control is wired into the grid 
circuit of the output stage and gives 
auite a useful amount of top cut when 
this is necessary or desirable. Although 
the tone control is inside the feedback 
loop, it is very effective, and this ap¬ 
proach can be amply justified when 
economy is the keynote. 

The power supplv comes via a trans¬ 
former rated at 225-0-225V., 50mA, 
with a heater winding of 6.3V, 2A. 
Full-wave rectification is used in pre¬ 
ference to a voltage doubling arrange¬ 
ment on the score of economv, taking 
into consideration the availability of 
suitable components. A valve rectifier 
could have been used to save perhaps a 
few shillings but the appeal of small 
space and reduced heat dissipation, 
makes the silicon diode a logical choice. 


The circuit follows conventional lines and provides for microphone and pick-up 
use, either separately or together. Although a wiring diagram is given on page 
79, beginners are advised to use the circuit for wiring purposes as far as 
possible, for the experience it gives. 


put transformer. This provides for alter¬ 
native valve combinations which will be 
covered later in the article. Suffice it to 
say, at the moment, that the valves 
as specified should be fitted into the 
positions shown in the photographs. 

Along the front skirt are arranged 
all controls, sockets, etc., with the excep¬ 
tion of the speaker jack and power 
cord. The microphone and pickup soc¬ 
kets are on the left, with the micro¬ 
phone, pickup and tone controls in that 
order. On the right is the power on/off 
switch and indicator lamp. 

Looking at the underneath view, it 
will be noticed that we have arranged 
most of the small components on a tag 
board. Opinions may differ on the use 
or otherwise of this method, but it was 
considered that this approach makes- con¬ 
struction much easier for the beginner. 
It is a simple matter to follow the 
revelant wiring diagram and wire in 


all the components on the board, before 
it is finally dropped into position. It is 
then only necessary to run a few leads 
from the board to the appropriate ex¬ 
ternal points. This done, the job is more 
than half finished. 

The remaining components are stra¬ 
tegically placed and, where this is im¬ 
portant., it will be explained later on. 
A 7-tag strip is used to terminate the 
power input lead and the flying leads 
from the heater winding on the trans¬ 
former. 

The construction is relatively simple 
and straightforward. Assuming that a 
chassis with holes drilled and punched 
is on hand, together with all the com¬ 
ponents, some suggestions follow as to 
how the job may be carried out. It is 
important to note that the assembly of 
some of the components must be done 
in the correct sequence, otherwise there 
may be some gnashing of teeth when 


The more important voltages are 
shown on the circuit. These can be 
useful in checking that the circuits are 
in fact, operating correctly. And later, 
should servicing be necessary, the volt¬ 
ages can be used to advantage. It 
should be pointed out, however, that 
these voltages are intended only as a 
guide. Variations to at least 15 per 
cent can exist without anything being 
amiss, due simply to variations in com¬ 
ponents and meter accuracy. 

The layout of components may be 
seen from the photographs. The power 
transformer is located at one corner, 
with the output transformer nearby. It 
should be noted that these transformers 
are so mounted that their iron cores 
are at right angles. In addition, the 
centre of the output transformer core 
is aligned with the winding of the power 
transformer—necessary precautions to 
keep magnetic coupling to a minimum, 
and consequent hum trouble. 

The location of the valves is of special 
interest. It will be noted that there is 
an unused socket hole close to the out¬ 


PARTS LIST 

1 Chassis lO^in x 4in x 2in. 

1 Front indicator panel. 

1 Power transformer, 225V per side 
at 50 mA, 6.3V at 2A. 

1 Output transformer, 7000 ohms to 
15 ohms, tapped. 

2 9-pin valve sockets. 

1 EF86 valve. 

1 6GW8 valve. 

2 Power diodes, 800 volts 
(BY100, OA211, AS3). 

2 Open-circuit jacks. 

1 Microphone socket. 

1 SPST toggle switch. 

1 Bezel and socket. 

1 5.3V, 0.32A lamp. 

CAPACITORS 

2 50uF 350VW electrolytics. 

1 16uF 300VW electrolytic. 

1 50uF 25VW electrolytic. 

2 25uF 10VW electrolytic. 

1 0.1 uF 400V plastic. 

1 .047uF 400V plastic. 

2 .01 uF 400V plastic. 


1 390 pF plastic. 

1 150pF plastic. 

RESISTORS 

(half watt unless specified) 

1 4.7M 1 6.8K 

3 470K 1 3.9K 

1 220K 1 2.7K 

2 100K 1 IK 

1 47 K 1 100 ohm 

1 22K 2 39 ohm 

1 10K 

1 180 ohm 1 watt 

3 1M curve "C" potentiometers. 

SUNDRIES 

1 Miniature resistor strip, 23 pairs 
of tags. 

1 7-tag strip. 

1 5-tag strip. 

6 Rubber grommets. 

3 Knobs. 

Screws, nuts, washers, solder, hookup 
wire, power flex, mains plug, metal 
for clamp. 
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MASTER ELECTRICS PTY. LTD 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES LTD. 


Now, any boy can have fun with electronics 
— and learn while he plays! 

PHILIPS ELECTRONIC ENGINEER KIT 


The Philips Electronic Engineer kit makes up to 20 
different working electronic models. And any boy 
makes them easily . . . enjoys hours of fun as he 
learns. Philips Electronic Engineer opens the door 
to the wonders of electronics in a simple, easy-to- 
understand way—a boy has his first model 
working in no time at all. Philips Electronic 
Engineer. The beginning of an exciting and 
rewarding career in electronics—the profession 
of the future! 

Complete Instruction Book with electronic projects. 

Genuine Philips components simply clip into the 
mounting board—no soldering or tool kit required 
(not even a screwdriver). Philips Electronic 
Engineer kits are battery-powered for safety, and 
a series of easy-to-understand circuit plans give a 
clear visual picture of each model. 



Two kits and one complementary kit to choose from. 

Kit EE8 (Makes 8 different models) £9/19/6 
Kit EE20 (20 models possible) £14/19/6 
Kit EE8/20 (Complementary kit) £6/19/6 



LIHARK STEREO 
AMPLIFIER 

MODEL YA-130A 

A high Quality amplifier at a reasonable price. 
Specifications are as follows: 

Output power, 7 watts per channel. Frequency 
Response. Plus or Minus 1 db., 40 to 20.000 
c.p.s. Harmonic Distortion. Less than lf/r. 
Input for Full Output, 300 m V. Output Im¬ 
pedance 4. 8 and 16 Ohms each channel. 
Tone Control: More than—14 db at 10.000 

Valves Used: I, 12AX7; 2. 6BQ5: 1. 6CA4. 
Power Supply: 220-240 Volts A.C. 50 c.p.s 
Dimensions Overall: 9V4 x 4V4 x 7 inches. 
Weight. 91b. 

This is a really good ampli- / 
fier at a reasonable price of 
only . 




CROWN 
TAPE 
RECORDER 
Transistorised 


MODEL Cl ft 5300 


Crowncorder, all transistor tape recorder. 
•2-speed capstan driven. Remote control 
operation, gives playing time of 80 minutes. 
Australia's best tape-recorder buy for busi¬ 
ness or pleasure! Can be operated while 
on the move—walking or in a car! Can 
be used on AC with Crown adaptor, £10. 


36 gns. 

TRANSISTORISED CRYSTAL SET 



I Transistor. I Ger¬ 
manium Diode oper¬ 
ates on 1 703 Bat¬ 
tery. Battery Life 6 
months. Range about 
60 miles. Bargain at 


Including Headphones 


SPECIAL NOTICE 

All parcels sent Registered Post unless other¬ 
wise stated. Postage or Freight must be 
included with order. 



CHIEFTAIN 
TRANSISTORISED 
RECORD 
PLAYER 


3 Speed . . . Battery operated from 
4-950 torch cells ... 4 transistors with 
turn-over crystal cartridge . . . Excellent 
tonal reproduction . . . Smart, modern, 
compact vinyl-steel plate cabinet in two 
tone colours . . . Lightweight, handy 
to carry . . . Ideal 

for the teenagers. 


17 gns. 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RiVEMNA 


7ft 
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16 
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25uF I0VW 
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* 25uF I0VW CAPACITOR PLUS 
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CAPACITOR PLUS 
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IN PARALLEL 


TO SPKR.JACK 



good work has to be undone to fit 
another item into place! 

Begin by wiring all the components 
to the tag board and, when this is done, 
it can be put aside until its turn comes 
for assembly into the chassis. The posi¬ 
tion for each component is shown in 
the wiring diagram. It will be noted 
that there are some blank positions on 
the board. These have been left either 
to allow sufficient space for some com¬ 
ponents or for the purpose of fixing 
the board in position. The two small 
25uF electrolytic capacitors have been 
wired directly across the respective resis¬ 
tors, so helping to minimise the length 
of the board. The 16uF electrolytic 
capacitor at one end, may be left off 
at this stage and wired in later. 

With all components in place, check 
that all “jumpers” connecting the re¬ 
quired terminals together are in order. 
This applies particularly to those run 
in insulated hookup wire, underneath 
the board. As the board is the major 
part of the wiring, care taken with it 
will be amply repaid. When soldering, do 
not apply too much heat as this may 
damage components. At the same time, 
“dry joints” should be avoided, arising 
from too little heat. 

Assembly of components to the chas¬ 
sis begins by inserting six rubber grom¬ 
mets, two into holes near the power 
transformer, two adjacent to the output 
transformer, one between the second and 
third valve socket holes and one on the 
back skirt of the chassis. The valve 
sockets are next and these should be 
orientated as shown by the arrows on 
the photograph. Two solder lugs should 
be placed under the screw of each 
socket, nearest the front of the chassis. 

Two half-inch long screws are used to 
fix the tag board. One screw may be a 
round head, but the other, which is 
underneath the output transformer posi¬ 
tion, must be countersunk. Put these two 
screws in place with nuts and shake- 
proof washers. Two more nuts may now 
be run down the screws for about 
5/32in. The output transformer is next 
and, when screwing it down, include the 
. 5-tag strip under the head of the screw 
nearest the power transformer position. 
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This layout and wiring diagram shows all the under-chassis wiring. While it is 
recommended that the layout be followed closely, use should only be made of 
the wiring connections where difficulty is experienced in following the circuit 
diagram. Note that the IS-ohm lead from the output transformer runs to the 
6.8K feedback resistor, even if another impedance tap is run to the speaker jack. 


The wired tag board is now dropped 
over the screws and nuts already fitted. 
Nuts and shakeproof washers are used 
to fix the board firmly in place. It may 
be necessary to raise or lower the nuts 
on the underside of the board, to give 
just enough thread for the top nuts and 
washers. Before the board is fitted, a 
check should be made to ensure that 
all component leads have been cut off 
flush with the bottom face of the board, 
otherwise there may be a danger of short 
circuits to the chassis. 

When the power transformer is screw¬ 
ed down, one leg of the 7-tag strip is 
held by the screw nearest the tone con¬ 
trol. A solder lug is fixed under the 
corresponding screw, near the back of 
the chassis. The other leg of the tag strip 
is then screwed down. 

When mounting the microphone input 
socket, care should be taken to make 
proper use of the insulators provided. 
It is important that the body of the 
socket be insulated from the chassis, 
use being made of the solder lug pro¬ 
vided to run an earth lead to the appro¬ 
priate point. 

The pickup and speaker jacks, volume 
controls, tone control, on/off switch and 
indicator lamp socket may now be fixed 
in place, without any regard to sequence. 
It would be advisable however, in the 
interests of mechanical facility and wir¬ 
ing, to orient the controls as we have 
done. This can be seen from the under¬ 
neath photograph. 

Wiring may be done in any order as 
desired by the constructor, but a few 
pointers may be helpful. It is a good 
idea to terminate all flying leads from 
the power and output transformers first, 
as these can get in the way of other 
wiring operations. 

The primary, electrostatic shield, high 
tension centre tap and heater leads are 
terminated on the 7-tag strip. The high 
tension leads are taken to the appropri¬ 
ate tags on the main board. The 
output transformer secondary leads are 


terminated on the 5-tag strip on the top 
of the chassis. We did not terminate 
the “common” lead here, but took it to 
th e earthed lug of the speaker jack. 

Only the lead corresponding to the 
wanted impedance at the speaker jack 
will be taken from the terminating tag 
strip. This can be changed at any time 
if a different speaker system makes this 
necessary. Finally, the two primary leads 
corresponding to “HT” and “plate, 7000 
ohms” may be terminated at the output 
of the rectifiers, and pin 6 of the output 
valve respectively. The spare tap lead 
may be wound around a pencil and mav 
be tucked away underneath the trans¬ 
former winding. The bare end of the 
lead should be snipped off and care 
taken to prevent any possibility of a 
short circuit. 

The heater and indicator lamp wiring 
may be done now. It will be noticed 


INSTANT ELECTRIC 
SOLDERING GUN 

50 cycle, 240 volt, 80 watt 

£4/17/6 

RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. 
Telephone 26-2817 
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LAFAYETTE Miniature Transistor 

Audio Amplifiers and Tuners 

SUPER VALUES for Experimenters and Hobbyists 

An Exclusive Lafayette Publication 

NEW! 


5 TRANSISTORS 
PUSH-PULL 
OUTPUT 360 MW 



PK-544 

£5/17/6 


SIZE 3 15/16in x 1 15/16 x 

11 / 16in 

Three stages of audio drive a push- 
pull output stages designed to deliver 
360 MW to speakers with a voice-coil 
impedance of 8-1 I ohms. 


4 TRANSISTORS 
PUSH-PULL 
OUTPUT 
100 MW 



PK-543 
£3/15/- 

SIZE 3in x 1 9/16in x ll/16in 

Tiny in size it can be mounted inside 
other equipment where a sub-minia¬ 
ture amplifier is required. Two audio 
stages are followed by a push-pull 
output stage designed to deliver 100 
MW into 8-11 ohms. 

ABOVE ARE COMPLETE EXCEPT 
FOR SPEAKER, VOLUME CONTROL 
AND 9 VOLT BATTERY 


3 TRANSISTOR 
SUBMINIATURE 
AM BROADCAST 
TUNER 



PK-633 

£6/15/- 


A sensative superhet circuit covers 
540 KC to 1600 KC. Features 3 IF 
transformers and ferrite antenna. Add 
audio amplifier and have highlyi ef¬ 
ficient receiver. 

Above prices include sales tax 


TRANSISTORISED 
MINIATURE AMPLIFIERS AND TUNER 
APPLICATIONS 


Many Original 
Applications Not 
Found Elsewhere. 



£1/5/- 

POST PAID 
BK-24 


96 Pages . . . Over 61 Circuits . . . 
60 Illustrations ... 6 Chapters — 
Audio, Amateur and Cisizens Band, 
Controls, Test Instruments, Tuners, 
Hearing Aids, Intercoms etc. 

An interesting new book written by 
a Professional Engineer. Deals prim¬ 
arily with over 60 applications of the 
Lafayette transistorised miniature 
af plifiers and tuners. 

Consists of 6 chapters. 

1 Audio Applications — Amplifiers, 
Pre-amplifiers, Modular Amplifiers, 
Stereo Amps., etc. 

2 Amateur Radio and Citizens Band 
—Selective Call Alarms, Speech 
Clipper, Speech Amplifier Modulator, 
etc. 

3 Control — AM RF Relay, Capa¬ 
citance Relay, Sound Operated Relay, 
etc. 

4 Test-Instrument — AF RF Signal 
Tracer, Per cent Modulation Meter, 
AF Wattmeter, Sound Level Meter, 
etc. 

5 Tuners — Low Power Radio Com¬ 
munication System, Broadcast/Short- 
Wave Tuner, etc. 

6 Miscellaneous — Hearing Aids, 
Intercoms, Electronic Stethoscopes, 
Light Beam Transmitter and Receiv¬ 
er, Geiger Counter, Electronic An¬ 
nouncer, etc. 

An excellent source of information 
for equipment builders, experimenters 
and workers in various areas of elec¬ 
tronics. 

Post paid BK-24 £1/5/- 


Lafayette electronics 

Division of Electron Tube 


Division of Electron Tube 
Distributors Pty. Ltd. 


All Mail Inquiries and Orders to: 

VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

15A WELLINGTON STREET 
WINDSOR, S.l, VIC., 51-6362. 


See the LAFAYETTE range of electronic 
equipment also at: 

E.T.D., 523 Old South Head Road, Rose 
Bay, N.S.W. 

TISCO AGENCIES, Overend and Hamp¬ 
ton Streets, Woollongabba, Q'land. 

MACK'S ELECTRONICS, 199 Rundle 
Street, Adelaide, S.A. 

WINDSOR SERVICES, Smith Street, 
Darwin, N.T. 


that there are two 39-ohm resistors 
across the heater circuit, with the centre 
point earthed. These can be conveniently 
wired directly to pins 4 and 5 of the 
EF86 socket, the earth connections being 
effected on the lugs under the fixing 
screw. 

It is important to note that the lugs 
just mentioned must be used as the com¬ 
mon earth point for the EF86 stage. 
Pins 2 and 7, and the centre spigot 
of the valve socket, the earth lug of 
the microphone socket and the group 
of earth lugs on the main board for 
the 16uF electrolytic capacitor, etc., 
are all brought to this point. The 4.7M 
resistor is wired directly from the micro¬ 
phone socket, to the common earth 
point. The 100K resistor, which is also 
wired directly from the microphone 
socket, should be soldered to pin 9 of 
the socket, with as little lead length as 
possible at this end. 

A common earth point has also been 
used at the 6GW8 valve socket, but 
this is not as vital as the previous one. 
The relevant earth connections which 
we brought to this point are: The valve 
socket spigot, the 680-ohm and 100-ohm 
cathode resistors, both volume controls 
and the tone control, Jhe 10K resistor, 
from the main board to pin 8 of the 
6GW8 socket, should be soldered right 
up to this pin, with as little lead as pos¬ 
sible. Failure to do this may result in 
instability in the amplifier. It has also 
been convenient to run the 470K resis¬ 
tors from the centre lug of the volume 
controls to pin 1 of the same socket. 

The electrolytic capacitor at the input 
to the filter and located near the back of 
the chassis has its earth connection 
brought to the solder lug under the 
power transformer holding screw. The 
second 50uF electrolytic on the filter 
output can be earthed to the nearest 
earth lug on the seven-tag strip. 

When the rest of the wiring connec¬ 
tions are done, it will then only be 
necessary to provide a three-core power 
flex and solder it into the tag strip at 
the correct points. Care should be 
taken to see that this is done without 
any errors. Most important, the 
GREEN lead is connected to EARTH 
and it is just as important that the green 
lead is connected to the earth or long 
pin of the three-pin plug. The flex 
should be held down under a clip just 
inside the chassis to prevent any strain 
from being imposed on any of the indi¬ 
vidual leads. 

The amplifier is now ready to be 
tested. Before power is applied, a visual 
inspection should reveal that there are 
no wiring errors. The high tension line, 
from one of the 50uF electrolytic capa¬ 
citors, should be checked with the ohms 
range of a multimeter to see that there 
is not a short circuit. When this check 
is applied, the meter needle will rise 
instantly well up the scale. As the filter 
capacitors are charged the needle will 
drop back, indicating a high value of 
resistance. If a low resistance is indi¬ 
cated there is either a short circuit or 
the test leads need to be reversed. A 
short circuit or low resistance should be 
cleared before proceeding. 

Assuming that all is well, the speaker 
should be plugged into the jack and the 
power switched on. If, after warming 
up, there is an uncontrollable squeal, 
this is an indication that the feedback 
lead is connected to the wrong side of 
the transformer secondary. In such an 
event, the leads connected to earth and 
the 6.8K resistor must be reversed. 
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You can now join the vast home audience of music lovers 
who enjoy Reader’s Digest Record Albums 












You are invited to audition any one of these 
magnificent Reader’s Digest Albums for 
TEN DAYS FREE TRIAL in your own home. 

If you are not delighted, you may return the records within 10 DAYS and owe nothing. 

Here are details of just one of these outstanding albums. 
You will find a brief description of all other Reader's 
Digest record albums on the following two pages. 

SEE REVIEW OF THIS SET IN THIS ISSUE! 



BACKGROUND 

MOODS 


If music is part of your “design for 
living” and it’s almost certain to be — 
then here is the new 10-record album 
from Reader’s Digest with a whole 
lifetime of listening pleasure for you. 
It offers you music specially selected 
and performed for your relaxing and 
listening occasions. It brings you that 
rare quality . . . that special “some¬ 
thing” that music can give when it’s 
exactly right for the mood of the 
moment! “Background Moods” ex¬ 
presses perfectly the way most of us 
would like to have music in our homes 
from day to day. Its music creates an 
exciting background for living and 
helps make so many occasions happy 
and memorable occasions! 

YOURS FOR ONLY £14.15.0. 
($29.50) 


In this magnificent TEN record set you can hear 117 of 

your favourite melodies styled for 
20 delightful moods 


Music for Your Every Mood 


117 


melodies specially selected 
for gracious modern living 


ONLY 40/- DEPOSIT after 10 days 
free trial . Balance in 6 easy monthly 
instalments —INTEREST FREE 


You will hear 7 hours of “Pleasure Programmes” which 
sequence these 20 record sides . . . Moonlight Serenade • 
Moonlight Becomes You • The Last Rose of Summer • Bewitched 
• And I Love Her • The Man That Got Away • Blues in the Night • 
I’ll Remember April • East of the Sun • Laura • Witchcraft • Love 
Me or Leave Me • The Sound of Music • In the Mood • Baubles, 
Bangles and Beads • Slaughter on Tenth Avenue • James Bond 
Suite • Stars in My Eyes • Three Stars Will Shine Tonight • 
Frenesi • Deep Purple • Manhattan • Anything Goes • Far Away 
Places • C’est Si Bon • and many others. 


SEND NO MONEY 


TO RECEIVE YOUR SET FOR 
10 DAYS FREE TRIAL 
SIMPLY COMPLETE COUPON 
AT RIGHT AND MAIL TODAY 
TO: READER’S DIGEST, 

BOX 65, G.P.O. SYDNEY 
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“MUSIC OF THE 
WORLD’S GREAT 
COMPOSERS” 

Full Price £17.5.0 - Save £17.5.0 

These 12 fabulous records are a 
huge basic library of 28 full 
length masterpieces—more than 
8 V 2 hours of magnificent music. 



“THE BEST OF 
GILBERT AND 
SULLIVAN” 

Full Price £5.0.0 — Save £3.12.6 

This set contains 3 entirely new 
records that bring you 6 laugh¬ 
ter-filled shows . . . more than 2 
hours of rollicking entertainment. 


JOYOUS 
MUSIC 
FOR 
STMAS 
TIME 



“JOYOUS MUSIC FOR 

CHRISTMAS TIME” 

Full Price £5.0.0 — Save £6.0.0 

You will never forget this 4- 
record set once you hear it. You 
will hear more than 2 Vi hours 
of the reverent and joyous 
sounds of Christmas. 



“POPULAR MUSIC THAT 
WILL LIVE FOREVER” 

Full Price £14.15.0 - Save £11.10.0 

On 10 thrilling records, you can 
hear 140 of the great popular 
songs of today and yesteryear, 
performed by 7 renowned orch¬ 
estras and world-famous soloists. 



TRKASt RY OF 
GREAT Ml SIC 


“TREASURY OF 

GREAT MUSIC” 

Full Price £15.18.6 - Save £18.11.6 

On these 12 suberb records, you 
will hear 11 great conductors 
direct The Royal Philharmonic 
Orchestra in 26 complete melodic 
masterpieces by the world’s 
greatest composers. 



“TREASURY OF 
GREAT OPERETTAS” 

Full Price £15.18.6 — Save £18.11.6 

Out of the goldern age of musical 
comedy comes this 12 -record 
album containing 200 delightful 
melodies from 24 beloved 
operettas. 


THE GREAT 


f. 


BANDERA 
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“THE GREAT 
BAND ERA” 

Full Price £14.15.0 - Save £11.10.0 

This 10-record album contains 
120 original recordings by 55 of 
the great bands and singers of 
the fabulous golden decade, 1936- 
1945. 



“PANORAMA DE LA 
CHANSON FRANCAISE” 

Full Price £14.15.0 - Save £11.10.0 

This is the first 10 -record album 
recorded in France and sung in 
French by world-famous artists. 
There are 167 charming songs in 
this delightful set. 



“A GAY FESTIVAL 
OF LIGHT 
CLASSICAL MUSIC” 

Full Price £17.5.0 — Save £17.5.0 

In this 12-record set, you will 
thrill to a spectacular selection 
of 67 immortal light classical 
favourites ... 9 hours of wonder¬ 
fully satisfying music. 




L 


' MUSIC 
for 

■ LISTENING 
u -d and 

RELAXATION 
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“MUSIC FOR 
LISTENING AND 
RELAXATION” 

Full Price £16.10.0 - Save £16.10.0 

This 12-record album is a brim¬ 
ming treasure chest of 140 of the 
world’s best “mood” music for 
your whole family . . . almost 
8 hours of easy listening. 


More details overleaf 
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To: The Reader’s Digest, Box 65, G.P.O., Sydney. 

Please send me the Reader’s Digest Record Album entitled: 


FOR 10 DA YS FREE HOME TRIAL 

Choice [^Regular Hi-Fi Qstereo 


NAME . 

ADDRESS 


STATE 


□ Please enclose, with the 
above set, a copy of your free 
12-page illustrated booklet. 

□ I do not wish to examine a 
set at this time but please 
send your 12-page illustrated 
booklet. 
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“MUSIC OF FAITH 
AND INSPIRATION” 

Full Price £5.0.0 - Save £3.12.6 

These 3 records contain great 
and glorious music of abiding 
hope and comfort . . . Mighty 
Hymns, Thrilling Spirituals and 
other Immortal favourites. 



“THE WONDERFUL 
WORLD OF MUSIC 
FOR CHILDREN” 

Full Price £7.17.6 - Save £7.17.6 

Here are 6 wonderful records 
containing 60 favourite songs 
and stories for children of all 
ages . . . over 3 hours of capti¬ 
vating music. 



“EVERYONE’S CONCERT 
FAVOURITES” 

Full Price £14.10.0 - Save £20.0.0 

Here are 12 records containing 
53 semi-classical masterpieces, 
superbly performed by outstand¬ 
ing orchestras . . . more than 8 
hours of unforgettable music. 



pqpular 
music 
wall lore 


“POPULAR MUSIC 
WE ALL LOVE” 

Full Price £14.15.0 - Save £11.10.0 

You will hear 104 of the world’s 
most loved and listened to melo¬ 
dies in this delightful 10 -record 
set . . . over 6 V 2 hours of really 
great popular songs. 


MessiAb 
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HANDEL’S “MESSIAH” 

Full Price £5.10.0 - Save £3.12.6 

This 3-record set features out¬ 
standing soloists and The Royal 
Philharmonic Orchestra in over 
2 % hours of the most thrillingly 
beautiful music ever composed. 



“THE MAGICAL 
WORLD OF MELODY” 

Full Price £16.10.0 - Save £16.10.0 

These 12 records contain 170 of 
the most beautiful melodies ever 
written by 24 great masters of 
melody . . . over 8 hours of 
listening pleasure for the whole 
family. 


WONDERFUL READER’S DIGEST RECORDS 
FOR THE WHOLE FAMILY 



Your whole family will enjoy these 
sparkling Reader’s Digest albums. 

Here is music to brighten the heart 
and refresh the spirit. Reader’s 
Digest record albums offer you a 
rare opportunity to deepen your 
enjoyment of good music and to 
secure “a musical library of enchant¬ 
ment” that will provide great 
pleasures now—and rich satisfaction 
for many years to come. Within 
these albums is an incredible array 
of musical talent, hauntingly beauti¬ 
ful melodies, works of daring and 
thunder—the world’s most loved and 
listened to melodies. 

Your home will become a real oasis 
of pleasure where your friends and 
your children’s friends will gather to 
enjoy a musical feast second to none. 


SEND FOR FREE ILLUSTRATED 
12-PAGE BOOKLET TODAY! 

If you would like to receive a fully 
illustrated 12-page booklet which 
gives full details of all Reader’s 
Digest albums, simply tick box on 
order form. 


THE READER’S DIGEST ASSOCIATION PTY. LTD., BOX 65, G.P.O., SYDNEY, N.S.W. 
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However, if the colour code supplied 
with the transformer is followed, this 
problem should not arise. 

Although not really necessary, but by 
way of an exercise and as an additional 
check, voltage measurements may be 
made and these compared with those 
marked on the circuit. It should be 
remembered that the voltages given were 
taken with a voltmeter with a sensitivity 
of 20,000 ohms per volt. If a meter 
with a lower sensitivity, say 1,000 ohms 
per volt, is used, in some cases the volt¬ 
age readings obtained will be lower than 
those shown on the circuit. 

The amplifier is now ready to be 
“tried out” with a pickup or micro¬ 
phone. When a microphone is tried, it 
will be necessary to have it well away 
from the speaker to avoid acoustic feed¬ 
back. 

While we are on the subject of micro¬ 
phones, a few words on some of the 
more suitable types would not be out of 
place. Needless to say, the old standby, 
the crystal microphone, will give good 
results for a modest price. The output 
is also relatively high and will fully 
drive this amplifier, with gain to spare. 
This type of microphone has some dis¬ 
advantages; the cheaper types are usually 
“peaky” in their response characteristics, 
giving poor quality speech and music 
and making them prone to feedback. 
They can also be permanently damaged 
if left out in the heat of the sun. 

The dynamic microphone has gained 
considerable popularity over the past 
few years and even the more modestly 
priced units are capable of excellent per¬ 
formance. One such unit which sells 
for only a few pounds or so is the 


“Primo” type DM-260 and is shown 
pictured with the amplifier elsewhere in 
this article. It appears to represent 
excellent value for money, the overall 
frequency response being considerably 
smoother than the average crystal type. 
In addition, the dynamic unit is gener¬ 
ally more rugged and is not affected by 
heat or humidity. 

The Primo microphone is a high im¬ 
pedance model, having a tiny step-up 
transformer built into the barrel and just 
behind the actual cell of the micro¬ 
phone. The output is sufficient for our 
amplifier, with gain to spare. 

We also had on hand an A.K.G. 
microphone, a low impedance model of 
50 ohms. This microphone is something 
like three times the price of the Primo 
and is a higher quality unit. However, 
the idea of trying it on our amplifier 
was to see if the lower output from it 
was sufficient to drive the amplifier to 
full output. Tests showed that it would 
not fully drive the amplifier, but use of 
a line-to-grid transformer would have 
given gain to spare. 

The question as to what is the best 
type of speaker to use will best be 
answered by the actual use to which the 
system is to be put and the amount of 
money which one is prepared to spend. 
However, whatever the purpose, since 
the output from a single pentode is not 
very great, the more efficient type of 
speaker should be used in the interest of 
obtaining as much acoustic output as 
possible. 

One speaker system which should not 
be overlooked, is our “Bookshelf” 
model, details of which were given last 
December. We connected one such unit 


to the amplifier in our laboraton' and 
the results were very pleasing indeed. 
For public address work, the column or 
“line source” speaker system would be 
a good approach. In short, there are 
many answers to this question and the 
above are just a couple of suggestions. 

If a number of speakers are to be 
connected together, the question of im¬ 
pedance matching arises. The output 
transformer which we used, provides for 
output impedances of 15, 8, 3.7 and 2 
ohms. When four speakers are to be 
used, say of 15 ohms each, they may 
be connected in series-parallel, which 
maintains the original value of 15 ohms 
and the line will be connected straight 
across the 15 ohm winding. The same 
applies, for say four 8-ohm speakers, 
only this time the line will be connected 
across the 8-ohm section of the trans¬ 
former. 

(Note, by the way, that the speakers 
in a column enclosure must be properly 
phased, so that the cones all move in 
and out together.) 

One more example should make the 
position clear for any other combina¬ 
tions which may be encountered. When 
two speakers with 15 ohm voice coils 
are connected in parallel, the combina¬ 
tion will be 7.5 ohms and so will be 
connected into the 8-ohm output of the 
transformer. 

As mentioned earlier, the common 
and 15-ohm leads from the output trans¬ 
former are brought to the speaker jack 
in our unit, with the 8, 3.7 and 2 ohm 
taps terminated on a separate tag strip. 
When other than 15 ohms is required, 
it will be necessary to make certain 
alterations. The common lead will re- 


Instrumen tat ion 


^ University 


Panel Mounting Meters. 
Switchboard Meters. 
Portable & Bench Meters. 
Wattmeters, Varmeters. 
Frequency Meters. 

Power Factor Meters. 
Synchroscopes. 


Electrical thermometers. 
Pyrometers. 

Insulation .)testers. 

Multimeters. 

Reverse current relays. 

Sensitive relays min 10 microamps. 
Education and teaching equipment. 


Mining .test instruments. 
Thermostats. 

Switchboard pattern clocks. 
Contact making meters. 
Control units for Automation. 
Special equipment to order. 


SEASON'S GREETINGS FROM 


UNIVERSITY 

GRAHAM 

INSTRUMFNTS 
PTY LTD. 


Engineers and Manufacturers, we invite you to 
consult our design and advisory division by 
ringing 53 0644. 


REPRESENTATIVES: 


106 BELMORE ROAD, RIVERWOOD, N.S.W. 

Telephones: 53-0644 (5 lines) 

Telegraphic Address: “Raquip," Sydney 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street. Perth. W.A. 
S.A.: George Procter. 

52 Gawler Place. Adelaide. S.A. 
VIC.: Eastern Instruments Service 
Pty. Ltd., 58 Milton Pde.. 
Malvern, S.E.4, Melbourne. 


QLD.: Keith Percy & Co. Pty. Ltd. 
Box 1478V. G.P.O., Brisbane, Qld. 

TAS.: W. P. Martin and Company, 
188 Collins Street. Hobart: 
and 134 Cambridge Street. 
Launceston. 
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T.O.S.C.A. 


ELECTRONIC SALES 

180 LYONS ROAD, DRUMMOYNE 
81-3443 81-1810 


XMAS EL. HAMPER 
ELECTRONIC SALES 

Contains: 

2 Diodes equiv. OA210. 

2 Diodes equiv. OA90. 

1 Panel with asst, resistors 
condensers—wired. 

6 Printed board 9-pin sockets. 
10 Assorted Condensers—new. 

10 Assorted Resistors—new. 

4 Assorted Potentiometers. 

£2/15/0 

Postage paid. 


and 


XMAS EL. HAMPER 
ELECTRONIC SALES 

2 2-Gang Cond. 

2 Assort. Coils. 

2 IF’s Coil 455KC (transistor). 

10 Resistors. 

10 Condensers. 

2 OA91 Diodes. 

1 Assorted Panel with resistors and 
paper condensers. 

£2/10/0 

Postage paid. 


XMAS EL. HAMPER 
ELECTRONIC SALES: 

TRANSISTOR TAPE RECORDER 
DECK—BATTERY MODEL, com¬ 
plete with speaker, all controls, 
conn, wires, etc. 

NEWMARKET ALL TRANSISTOR 
Amplifier PC2-400MW to suit above 
deck. 

The lot for 

£7/0/0 

Add postage. 


XMAS EL. HAMPER 
ELECTRONIC SALES 

1 Fully Transistorised Tuner, B.C. 
only. 

1 Audio Amplifier Newmarket 400- 
MW. 

1 Speaker, 4in model. 

9V Battery Supply 

—Ideal for Experimenter. 

£11/0/0 

inc. i post. 


NEW VALVES 

6CB6 .. 10/- 

6AM6 (6CQ6). 6 /- 

6AW8. 10/- 

12BY7. 10/- 

6AL5 •/- 

12AX7. 12/- 

6AX4. 10/- 

Sealed in boxes. 


AUDIO AMPLIFIERS 

1— STEREO AMPL. 5W/2 x 6BM8 .. £18 

2— STEREO AMPL. 10W/4 x 6BM8 .. £36 

All the best components are used 
to ensure reliability. 

Please add 22/- for post, and packing. 


AUTO CHANGER 

4 SPEED — THE LATEST — STEREO HEAD 

Suitable conversion of monogram to stereo unit. 

£10/0/0 

Post, and pack.: N.S.W. 17/-; Vic., Qld. 22/-. 


MONO PUSH-PULL 10W 
AMPLIFIER 

2 x 6BM8. Suit conversion 
of second channel for Stereo. 
Add 27/- postage. £18/0/0 


12" SPEAKER HI FI 

Double Cone, complete in speaker enclosure. 
Compact and elegant. 

Add postage. £13/0/0 


Type 

1 

Output 

Sens. 

Input 

Input 

Impd 

S’ply 

Out 

Imp. 

Dst.j Price 

PC2 

PC3 

PC4 

PC5 + 
PC7-4- 

400MW 

400MV 

400MV 

3W 

8W 

2MV 

10MV 

200MV 

5MV 

5MV 

IK 

2.5K 

220K 

1.5K 

1.5K 

9V 

9V 

9V 

12V 

9V 

150 

150 

150 

3ft 

80 

6% 

6 % 

6 % 

3% 

3% 

78/6 

78/6 

78/6 

£8 

94/6 


ALL TRANSISTOR AMPLIFIER FROM 
NEWMARKET (England). 
READY-TO-USE UNITS, INTERCOM., etc. 


DENON 

TRANSISTORISED PORTABLE STEREO 
PLAYER — Detachable Speakers. 
High quality and performance. 
SPECIAL 

£32/10/0 


CAR RADIO AIR MASTER 

AUTOMATIC ELECTRONIC tuning CAR 
RADIO, complete with lockdown aerial and remote 
button. Two position sensitivity. Specify car and 

model. Add post. £45/0/0 


PRINCESS TV 

The only 12” Fully Transistorised TV in Australia. 
27 Transistors and Diodes. Highly sensitive. Will 
outperform any fringe area set. 

Discount to Electronics readers. 

149 GNS. ret. 


YOKE 90 deg. 
TV911 

Will substitute 
903 — 909 
TV1009 to 1019 

£3/5/0 

Add post. 


YOKE 110 deg. 
M.S.P. 

To suit A.W.A. 
and H.M.V. 

£2/10/0 

Add postage. 


TUNER TRANSISTORISED 

Australian channels — 9V supply — 
High sensitivity — very compact. 
2i” x 2” x li” high. 

Post. incl. £16/10/0 


TUNER PHILIPS 7580 

TESTED — FEW 
Add post. £5/0/0 


TUNER T.V. PHILIPS 

3001 or 3009 
TESTED — FEW 
Add post. £8/10/0 


FILTER CHOKE 

CH 16 
16/40MA 
NEW 

Add post 3/- £1/1/0 


ROLA 

REVERBERATION UNIT 

Few left to clear. 

Add 3/- post. £9/0/0 


IFS COIL 

TRANSISTORS — 455KC 
each 5/- 


9 PIN SOCKETS 

Printed Board 
Add postage. 9d. 


10 ASSORTED 
SINGLE POTS 

Add post. 28/- 


PHILIPS ELECTRONIC 

KIT (TRANSISTOR) 

EE 20 KIT 
22-circuit combination. 

Incl. post. £14/19/6 


4" TWEETER 

5.6K to 15K 
3.70 IMP. 

Add post. 10/- 


POWER TRANSF. 

STROMBERG TV 
200MA 2 x 250V. 

2 x 6.3V 

Add 14/- post. £4/0/0 


POPE MOTOROLA 
IF'* STRIP 

with Valves only 

£3/10/0 

Add post. 

STROMBERG CARLSON 

IFS Add post. 10/- 
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Showing clearly all the components under the chassis, this photograph may 
be used with the layout diagram. The spare valve socket can be seen near the 
centre of the chassis and its use for alternative valve combinations is explained 
in the text. Beginners should not attempt this change. 


main as it is and it is important that 
the 15-ohm lead be still connected to 
the junction of the 6.8K resistor and 
390pF capacitor. This is needed to re¬ 
tain the feedback circuit intact. 

A lead could conveniently be run 
from the active contact of the speaker 
jack, up to the aforementioned tag strip. 


and by-pass capacitor but this should 
not present any great problem. 

Instead of using three separate valves, 
there are a number of possibilities where 
only two envelopes may be used. The 
output valve would then be positioned 
where w e now have the 6GW8. As a 
microphone amplifier and driver, various 


pentode is used, a high-mu twin triode 
would be a suitable choice for the 
microphone amplifier and driver. On 
the other hand, a triode-pentode such 
as the 6BL8 or 6U8 could be used in 
combination with a lower gain output 
pentode. The pentode section could be 
used as the microphone amplifier and 
the triode section as the driver. 

A word of warning is offered in re¬ 
gard to the above alternative sugges¬ 
tions. Unless the reader is fully aware 


UU IVJ UlV vl VillVlIilUIIvU lufek JlllU) lllivt vpnviltj Clllt MiJLJLlVJL CU1U VII lYvl ) V(U lvUu r -t • _ i • « j • « • 

connection being made to th e appropri- types may be selected with two sections °u VC l in 

*“ -»«• Careful_note aUould.be made In .be cue eu.e.ope, 51^8^ £ “nnS, pirlieuS 

should keep to the original design.- 


of the colour code corresponding to the 
various impedance values, which is sup¬ 
plied with the transformer. 

Earlier, we mentioned the possibility 
of using valve combinations other than 
the one specified, the incentive to do so 
being usually that other valves are on 
hand. The chassis provides for an extra 
socket position, while the component 
board layout is equally suitable for three 
stages concentrated around two sockets 
(as specified) or three sockets. 

We would stress, however, that this 
versatility has been built into the layout 
purely for those who are in a position 
to take advantage of it. Circuit values 
may have to be modified to suit indi¬ 
vidual valves which may be selected; 
the 6.8K feedback resistor may also 
have to be modified, in some cases, to 
keep the feedback to around the 10- 
12dB envisaged, corresponding to a gain 
reduction of about 3 times. 

Many valve combinations come to 
mind and here are just a few of the 
possibilities: Instead of the 6GW8, 

single output pentodes such as the EL84. 
6M5, 6AQ5 and 6BW6 may be used. 
Whichever type is selected, it will be 
fitted in the spare position which we 
have allowed in the layout. This now 
leads to the question of a suitable driver 
valve. If the EL84, 6M5, ot other simi¬ 
larly high mutual conductance valve is 
used in the output, a high-mu triode 
would be the best choice. Normally, 
such triodes are more readily available 
in twin triode types, which means that 
either one section will be used, or both 
sections may be strapped together. 

The 6AQ5 and 6BW6 types have a 
lower mutual conductance and can 
benefit from a higher gain drive stage. 
This condition may be met satisfactorily 
by using a pentode driver such as an 
EF86, 6AU6, etc. In this event, it will 
be necessary to provide a screen resistor 


Once again, if a high gain output 


S.E.N. TRANSISTOR KITS 

Full transistorised in mono and stero. Also as P.A. units. 

Easy to Assemble Hi-Fi Units 

Available at a price anyone can afford, prebuilt modules with per¬ 
formance- equal to the highest price units. Easy to assemble units 
form a simple pre-amp to a 40 watt stereo. 



Units available at present include 10 
watt amplifiers. 

Low distortion TRANSFORMERLESS 
response 30-20.000 c/s. 

Tone control and PRE-AMP UNIT with 
low noise transistors. 

Input control unit-wired for 5 inputs. 
Power supply unit will supply mono 
or stero. 

Wide band transistorised Tuner Using 
silicon Transistors. 


Unit I. 10 Watt Amplifier IS Ohms 
Unit 2. 10 Watt Amplifier 3 Ohm 
Unit 3. 20 Watt Pulse Amplifier 
Unit 4. Pre-Amp and Tone Control 
Unit 4A. Pre Amp-Mono 
Unit 5. 4 P.A. Mixer Optput Stage 
Unit A. 4 Channel Mixer Input .. 

Unjt 7. V.U. Meter with amplifier 
Unit. 8. Input Control—Stereo 
Unit Power Supply—24V or 40V 
Unit. 10. Wide Band Transistorised 

Tuner . 

Unit II. Wide Band Transistorised 

Stereo Tuner .. . £28 5 

Unit 12. 100 ... . £32 0 

Special 100 watt amplifier. £32 0 



£ 17 17 4 


Available from Distributor or direct from: 

S. E. WILLIS TRADING CO. 

38 RIVERSDALE ROAD, CAMBERWELL, VIC. 82-5787. 
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\ Low cost rectifiers for all 

A; medium-current Industrial 

and Domestic applications 

★ Australian made, readily available ex-stoclc. 

★ Designed for high performance under severe conditions. 

★ High surge handling capability, low leakage currents. 

★ Corrosion resistant, hermetically sealed, press fit 
package. 

★ Anode or Cathode to case types available, simplifies 
mounting. 



The suffix "R" after type number denotes 

anode connected 

to cose. 


OUTLINE 

IN 

DIMENSIONS 

INCHES 

MAXIMUM RATINGS 

IN3659 

IN3660 

i N 3661 

IN349I 

IN3492 

IN3493 

UNIT 

IN3659R 

IN3660R 

IN366IR 

IN 3491R 

IN3492R 

N3493R 

Peak inverse voltage 

50 

100 

200 

50 

100 

200 

Volts 

Sine wave R.M.S. supply voltage 
(Resistive load only) 

35 

70 

140 

35 

70 

140 

Volts 

Sine wave R.M.S. supply voltage 
(Capacitive or battery load.) 

17 

35 

70 

17.5 

35 

70 

Volts 

Average half wave recti-@ |00°C case 

30 

30 

30 

25 

25 

25 

Amps 

tied forward current. @ I50°C case 

25 

25 

25 

18 

18 

18 

Recurrent peak forward current 
(50 cps and 25°C case) 

100 

100 

100 

75 

75 

75 

Amps 

Peak one cycle surge current 

(50 cps and I50°C case temp.) 

400 

400 

400 

300 

300 

300 

Amps 

Forword voltage drop @ 25 Amp. 
D.C., Forword current 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

Volts 

Average full cycle reverse current 
at rated P.I.V. and I.F. 

5.0 

4.5 

4.0 

10 

10 

8 

mA 

(Resistive load, I50°C case.) 








Thermal resistance junction to case 



l.Oo C/WATT TYPICAL 



Operating junction temperature. 




+ 175® C 




A N O D E O N “ * 

443 Concord Road, Rhodes. 

73-0211 

SALES DIVISION 

VIC. 

: 153 Sturt Street, South Melbourne. 

69-0300 

GENERAL ACCESSORIES: Stores Throughout Australia are also Holding Stocks. 


AIIO 
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A RADIO CONTROL 
SYSTEM FOR 
MODELLERS —1 


The fully assembled transmitter 
unit is shown at the right with the 
screw-on telescopic antenna in the 
foreground. 


This article describes the construction of a transmitter suitable 
for radio control of models. In a subsequent issue, we plan to 
describe construction of a companion receiver. But before you 
reach for your wallet and your soldering iron, consider carefully 
what we have to say about radio control in general. It can be 
a fascinating field of activity—but it can likewise be a very 
frustrating one for the person who approaches it in the wrong 
way. These articles will point up the common pitfalls. 


T HROUGH the years we have had 
a lot of requests from readers for 
information on radio control for models, 
but, equally, through the years, we have 
come up against problems which have 
baulked us in our efforts to meet these 
requests. 

One thing, however, has been abun¬ 
dantly obvious, namely that the average 
inquirer has little concept of what his 
request involves. He seems to have the 
idea that radio control involves four 
well defined and relatively simple steps: 

(1) Knock up a transmitter and 
receiver. Being relatively simple units, 
their construction should be a “piece of 
cake” to anyone who can read a circuit. 

(2) Add a bit of mechanics, so that 
pushing a button or wiggling a “joy¬ 
stick” here will pull a cord or push a 
lever over there. 

(3) Build up a model plane, which 
may as well be a good one to start with. 
Maybe an exact scale model of a well- 
known fighter or bomber. 

(4) Put the radio gear inside the plane, 
repair to a piece of vacant ground and 
fly the model, to the admiration of the 
onlookers. 

If you have any ideas along this line 
you will do yourself the greatest possible 
service by forgetting them completely 
right now and starting afresh. 

The basic fact which the would-be 
radio modeller has to face is that he is 
proposing to embark upon an activity 
which requires the combination of three 
not inconsiderable skills and that the 
lack of any one of them can void the 
whole project. 

The successful do-it-yourself radio 
modeller must have the skill to build, 
operate and maintain a reliable radio 


link; he must be able to select reliable 
electro-mechanical linkages and build 
them into a smoothly working model of 
his own creation; he must be able to 
control the model so that it doesn’t 
destroy itself. 

Now let’s look again at those four 
steps, this time from a more realistic 
viewpoint, as expressed by those who 
are active radio control modellers. 

1. —THE RADIO EQUIPMENT. The 
transmitter and receiver can indeed be 
fairly simple, as far as the circuit is con¬ 


been written on the subject. However, 
reliability seems again to be a major 
problem and, if conversation among 
active modellers is any indication, their 
concern is to pick out from all the pro¬ 
ducts, the techniques and the words, 
those which can reasonably be relied 
upon. Particularly is this true for radio- 
controlled model aircraft, where a single 
malfunction can crash a prized model 
into the ground. 

3 .—THOSE MODEL PLANES. For 
all its spectacle and romance, a model 
plane is not necessarily the best thing 
with which to gain experience with 
radio control. What’s more, a scale 
model is the wrong kind of plane with 
which to begin model flying. A model 
boat is a far better proposition for the 
hobbyist who has had no previous ex¬ 
perience with radio control. If a model 
plane is tackled later, contact should 
be made with a club and advice sought 
about the kind of model to build and its 


By Keith Woodward and Neville Williams 


cerned. The real problem is to achieve 
absolute reliability from both units, 
remembering that they hav e to be small, 
robust and light on batteries. Radio 
equipment which fails to function for 
one reason or another is a major bug¬ 
bear of active modellers. 

It must also be stressed that the kind 
of radio equipment which is simple is 
also more prone to interference from 
random radio or electrical signals and 
is limited to relatively simple control 
functions. As the equipment is made 
more elaborate to reduce these limita¬ 
tions it becomes progressively more 
complex and costly, ultimately adding 
up to a quite expensive hobby. 

2. —THE ELECTRO-MECHANICS. 
The limitations in weight and size and 
the small energy available add up to no 
small problem in converting a radio 
impulse from the transmitter/receiver 
into a mechanical function. A variety 
of gadgets is available, from rubber- 
powered escapements to transistorised 
servos, and thousands of words have 
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aerodynamic qualities and trim. These 
latter, by the way, depend in turn upon 
the control functions which the radio 
system is planned to provide. 

4— FLYING THE MODEL. A 
modeller can no more expect to take-off, 
fly and land a radio controlled model, 
without instruction, than he could expect 
to fly a full-sized plane at the first 
attempt. Things happen very quickly to 
a model plane and a crash is inevitable 
if the “pilot” has not built up an auto¬ 
matic reaction between his fingers on the 
control button and the attitude of the 
plane. Clubs normally insist that an 
experienced flier check a new model 
and fly it for new members. The new 
members are then trained to fly their 
own model. Clubs do this in an attempt 
to minimise the number of crashes and 
to prevent recruits being discouraged by 
seeing their prized models destroyed the 
very first time they become airborne. 

As distinct from the mere technique 
of flying there are also P.M.G. regula¬ 
tions to be observed, limitations on 
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Famous because of advanced design and quality of manufacture 
of stereo equipment produced in the B & 0 factory in Denmark. 
Fully transistorised (solid State) circuitry is used throughout. A 
wide range of items are available for Australian users: 

Beocord 2000 Stereo Tape Recorder—professional standards of 
reproduction for the home user (2 or 4 track) complete with amp¬ 
lifiers. 

Beocord 1500 Stereo Tape Recorder for those who already own 
a high fidelity power amplifier, 2 or 4 track. 

Beomaster 1000 Stereo amplifier 2x15 watts low distortion. 
Beomaster 900 Radiogram is handcrafted in natural teak. 
Beomaster 900 Stereo amplifier with AM-FM Radio. 

B & O Model "K" High Fidelity full range speaker systems. 

B & O Bookshelf speakers in various sizes, Teak or Palisander. 

B & O Ribbon Microphones, Stereo or Mono. Dynamic Micro¬ 
phones. 

The NEW B&O 15° magnetic cartridges SP 6, 7 and 8 
(elliptical). 

15° Arms available as well as the usual ST/L arm for SP 2 
Cartridge. 

B&O type PL oil damped pickup lift 

Enquire from your dealer or write for literature to 


Distributors: 

6.R.D. INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, CAMBERWELL, VIC. 

Telephone 82-1256 

For the TAPE enthusiast the B. & O. Beocord Stereomaster — it's Superlative! 
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where models may be flown, responsi¬ 
bility to other modellers flying in the 
same area and the desirability of taking 
out insurance to cover possible injury 
or property damage which a model can 
inflict. A model can readily smash a 
car windscreen worth £25 or £30. 

m « AND LITERATURE. Over the 
years, many books have appeared on 
the subject of radio control and many 
articles have been written. A large 
proportion of them find little acceptance 
with practising modellers. Their most 
common complaint is that the devices 
and techniques are too frequently un¬ 
reliable on a long-term basis. Their 
advice to beginners is read up what 
they can on the subject, but to seek, 
wherever possible, the benefit of other 
hobbyists’ practical experience. 

Having said all this, it would be 
futile to pretend that the two or three 
articles which we ourselves may present 
on the subject could transform interested 
readers into experts. The best we can 
hope to do is to provide a starting 
point from which a store of knowledge 
can be built up. 

As already indicated, the first two 
articles will describe a transmitter and 
receiver — the latter small enough, if 
need be, to fit in a model plane. 

Both represent about the simplest 
type of equipment from which satisfac¬ 
tory operation can be expected. 

The transmitter is a twin-valve crystal- 
controlled unit, modulated by a trans- 
sistor tone oscillator at about 400- 
500cps. 

The receiver is also of hybrid design, 
using a valve as a super-regenerative 
detector, followed by a transistor audio 
amplifier, the latter broadly tuned to 
the modulating frequency. 

In use, the transmitter carrier is left 
running and the transistor modulator 
keyed off and on, as required. At the 
receiver, presence or absence of the 
modulation determines the position of 
a changeover relay whose contacts, in 
turn, are available to activate any de¬ 
pendent model control mechanism. 

The principle of leaving the carrier 
on, during operation, and keying the 
modulation, provides considerably more 
protection against interference than the 
simpler scheme of keying the carrier 
itself—a principle which would appear 
to be in disfavour with aero-modellers 
in the Sydney area at least. 

At the same time, the scheme is much 
simpler and cheaper than the multi¬ 
channel superhet systems to which ex¬ 
perienced modellers ultimately graduate. 

As a measure of complexities ahead, we 
recently inspected a four-channel analog 
(proportional) control system involving 
approximately 35 transistors. The 
equivalent eight-channel system, more 
likely to appeal to the advanced model 
flier, involved 57 transistors plus, of 
course, all the related paraphenalial 

In presenting this information, we are 
most grateful for the assistance given 
to us by an Australian manufacturer, 
Messrs Silvertone Electronics, of 727 
Prince’s Highway, Tempe, Sydney. This 
company has, for some time, manu¬ 
factured commercial equipment to the 
designs featured; they offered to make 
them available to readers of “Electronics 
Australia” as basic kits, in order to 
further interest in the fascinating field of 
radio control. 

The large number of the commercially 
built equipments currently in use by 
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P.M.G. Regulations — governing the use of 
radio apparatus for the control of models 


PERMITS 

1. Permits may be granted by the Post¬ 
master-General's Department to persons over 
the age of 16 years to cover the use of ap¬ 
proved types of radio apparatus for the con¬ 
trol of models. 

2. In the case of persons under 21 years 
of age, the application must be accompanied 
by a statement in writing from a parent or 
guardian of the applicant, indicating that he 
or she is willing to accept responsibility for 
the operation of the radio equipment in ac¬ 
cordance with the conditions of any permit 
granted. (Constructors should ask for Form 
R.B. 196. ) 

3. A permit shall expire one year after 
the date of Its issue, but may be renewed 
for further periods not exceednlg one year on 
receipt of a fresh application from the per¬ 
mit hodler. 

APPLICATIONS 

4. Applications should be made in the form 
shown on R.B. 196 (see above) and addressed 
to the Superintendent. Radio Branch. Postmas¬ 
ter-General’s Department, in the capital city of 
the State in which it is desired to operate 
the equipment. The addresses of the Super¬ 
intendents and also District Radio inspectors 
who may assist in any inquiries concerning 
permits, are shown on page 2. 

5. Applicants in the Australian Capital 
Territory and the Northern Territory should 
apply to the Superintendent at Sydney and 
Adelaide respectively. 

6. Details of the radio equipment to be 
used, the locality in which it will be oper¬ 
ated, and the type of model it is intended 
to control must be shown In the application, 
which should be accompanied by a copy of 
the schematic circuit diagram of the radio 
control transmitter. 

EQUIPMENT—TECHNICAL REQUIREMENTS 

7. Permits may be granted only in respect 
of radio equipment approved by the Post 
master-General’s Department. (See section 6 
concerning circuit diagrams.) The equipment 
may be operated only within the bands 
26.957 Mc/s to 27.282 Mc/s and 40.66 Mc/s 
to 40.70 MC/S. 

8. The maximum d.c. plate power input to 
the output stage of the control transmitter 
must not exceed two watts. 

9. Type AO, A1, or A2 emissions only 
maye be used. 

PRINCIPAL OPERATING CONDITIONS 

10. The radio control equipment may be 
operated only within the area specified In 
the permit, provided that before it is used in 
the vicinity of aerodromes the approval of 
the authorities responsible for the control of 
the aerodrome is obtained. 

11. Operation of the radio equipment shall 


be restricted to the control of models and 
must not be used for other experimental acti¬ 
vities normally covered by an amateur sta¬ 
tion licence. 

12. Interference must not be caused to 
any radiocommunication service or to the re¬ 
ception of broadcast or television programs. 

RADIO BRANCH ADDRESSES AND 
TELEPHONE NUMEBRS 
NEW SOUTH WALES 

Superintendent, Radio Branch. P.M.G.. De¬ 
partment. 83 Miller Street. North Sydney. 

N.S.W. (Postal: Box 6004, G.P.O.. Sydney.) 
(92-0228.) 

District Radio Inspector, Radio Branch. 

P.M.G. Department, Telephone Exchange. 

Wolfe Street. Newcastle. N.S.W. (Postal: P.O. 
Box 613, Newcastle.) (Newcastle 2-4433.) 

District Radio Inspector, Radio Branch, 

P.M.G. Department, Telephone Exchange. 

Dumaresq Street, Armidale. N.S.W. (Armidale 
3909.) 

District Radio Inspector. Radio Br.nch. 

P.M.G. Department, D’Hudson House. Bay- 
liss Street, Wagga Wagga. N.S.W. (Wagga 
3844.) 

District Radio Inspector. Radio Branch. 

P.M.G. Department, 5th Floor, T. and G. 

Building, Crown Street, Wollongong. N.S.W. 
(Wollongong 2-6611.) 

VICTORIA 

Superintendent. Radio Branch. P.M.G. De¬ 
partment, 425 St. Kllda Road, Melbourne. 
S.C.2, Victoria. (26-2873.) 

District Radio Inspector. Radio Branch. 

P.M.G. Department, Telephone Building, Wil- 
liamson Street. Bendigo. Victoria. (Postal: 
P.O. Box 84, Bendigo.) (Bendigo 3-5665.) 
QUEENSLAND 

Superintendent. Radio Branch. P.M.G. De¬ 
partment, General Post Office. Brisbane. 
Queensland. (20-8573.) 

District Radio Inspector Radio Branch. 

P.M.G. Department, 9-11 Sturt Street. Towns¬ 
ville, Queensland. (Postal: P.O. Box 522. 
Townsville.) (Townsville 4011.) 

District Radio Inspector, Radio Branch. 

P.M.G. Department, Markets Building. Bol- 

sova Street, Rockhampton, Queensland. 
(Rockhampton 4110). 

SOUTH AUSTRALIA 

Superintendent, Radio Branch, P.M.G. De¬ 
partment, 131 King William Street. Adelaide. 
South Australia. (51-9531.) 

WESTERN AUSTRALIA 
Superintendent, Radio Branch. P.M.G. De¬ 
partment, 485-7 Wellington Street, Perth. 

Western Australia. (2370.) 

TASMANIA 

Superintendent. Telegraph Service and 
Radio Branch, P.M.G. Department. General 
Post Office, Hobart. Tasmania. (2-0511.) 


modellers is indication of their reliability 
and acceptance. 

Silvertone Electronics have agreed to 
make the metalwork and other key items 
available in basic kit form, either direct 
or through trade houses. Readers can 
obtain the remaining standard items, 
resistors, capacitors, etc., through any 
convenient source. 

This arrangement does not affect the 
sale of regular Silvertone products and 


the manufacturers stress that transmit¬ 
ters and receivers of all types will con¬ 
tinue to be available as normal. Further, 
that while the units are widely used for 
model aircraft control, they are equally 
satisfactory for any similar remote con¬ 
trol function. 

But now, as Alfred Hitchcock might 
say. let’s get on with the story! 

For the benefit of those who would 
like to know more about how the trans- 


JABEL Do-It-Yourself 


PRINTED CIRCUIT 

MATERIALS 

Copper clad XXXP grade panels in handy sizes: 



L • 6" X 3" — 3/4 • 6" X 6" — 6/- 
m • 12" X 3" — 6/- • 9" X 6" — 8/4 
T • 12"x12" —22/6 

KIT OF FERRIC CHLORIDE ETCHING CHEMICALS 
Bituminous Paint, Resin and Instructions, 7/6 (sufficient to process 
up to I sq. ft.). 

All prices include Sales Tax and are post-free within Australia. 

FROM RADIO SUPPLY STORES EVERYWHERE 
Distribute cf by: WATKIN WYNNE PTY. LTD. 

32 FALCON STREET, CROW'S NEST, N.S.W. 43-1912, 43-2107 


$7 


















SILVERTONE RADI# CONTROL E01IIPMENT 

This is the equipment that is setting the pace in performance and reliability. Choice of Australia's top 
fliers, Silvertone gear was used by virtually every placegetter in the 1964 Australian Nationals, 



10 channel simul TX the most popular contest TX avail¬ 
able in Australia today. Winners of countless contests 
and choice of our top fliers 27 M/C, £59/5/, 40 M/C 

£ 60 / 10 /. 

2/10 Supei regen relayless multi RX. Reed Filtering 
27 M/C £29/19/. 40 M/C. £32/5/. 

2/10 Superhet Relayless multi RX. Reed Filtering bands 
1-5, £45. 


SILVERTONE SINGLE CHANNEL GEAR 

*■ SILVERTONE S/C TX 27 M/c. £22/5/0 40 M/c. £23/5/0 

*• SILVERTONE S/C RELAY RX £13/16/0 £15/15/0 

★•SILVERTONE S/C RELAYLESS RX £12/19/6 £14/16/0 

★ AS DESCRIBED IN THIS ISSUE . 

SILVERTONE S/C GEAR HAS BEEN PROVEN DURING 4 YEARS OF 
FIELD OPERATION TO BE AN EXCEPTIONALLY RUGGED AND 
RELIABLE RADIO SET. EASY TO INSTALL AND MAINTAIN. 
THERE ARE HUNDREDS OF SILVERTONE USERS ONLY TOO 
EAGER TO BACK UP OUR PERFORMANCE CLAIMS. 

CALL AND INSPECT OUR NEW SHOWROOM STOCKED 
WITH EVERYTHING FOR THE R/C MODELLER. AMERICAN KITS 
AND HARCWARE, SWITCHES. PLUGS, WIRE, RESISTORS, ETC., 
AND LAST BUT NOT LEAST, EXPERT ADVICE. 

Large stocks of Silvertone and Bonner spares always on hand. 
Write for our free price lists and pamphlets, giving full details 
of Silvertone R/C gear. 


SILVERTONE ELECTRONICS 727 Princes Highway, Terape, N.S.W. LL2101 

Australia's most . reliable and rapidly growing range of R/C equipment. Trade enquiries invited. 


CLASSIC TAPE RECORDERS 




SALES AND SERVICE 

PLEASE NOTE OUR NEW ADDRESS FOR 

93B LIVERPOOL ROAD, SUMMER HILL 


PHONE 79-2618 

TAPE RECORDERS ONLY 


MODEL 
TR5 

3 speed 7" spools 
digital counter 2 
track model. 
£46/10/ 

4 track 

£49/15/ 

FULLY GUARANTEED . TAPE , MIC. INCLUDED 


MODEL TR7 


FREQUENCY RESPONSE 
30—18,000 c.p.s. at 
7J i.p.s. 

30—12,000 c.p.s. at 
31 i.p.s. 

+ or — 3DB 
80 —5,000 c.p.s. at 
1 7/8 i.p.s. 

+ or — 5DB 
Latest 4-track 
heads. 


LOOK AND COMPARE 


Price: 4-track £83/15/-, 2-track £74/10/-. 

Price includes: Tape, empty spool, dynamic mic., handbook. 


• BUILT in MIXER, a must 
for film enthusiasts. 

0 2 speakers, for extended 
bass response. 

0 Superimposing. 

0 Monitoring. 

0 3W output. 

Response 40—14,000 c.p.l. 
Magic eye level indicator. 


0 Fast forward and rewind. 

0 Provision for Mic. and 
Radio P.U. input ext. spea¬ 
kers and ext. Amp. 

0 Tone Control. 

0 Wow and flutter better 
than .15% at 7‘/ 2 ". 

0 Weight I9lb. 

0 Space for 3rd head. 


LOOK AT THE FEATURES 


0 P.A. facilities. 

0 Magic eye level indicator. 

0 Signal/noise better than 43DB. 
0 Superimposing switch. 

0 Piano key controls. 

0 Pause button. (Foot control 
optional extra). 

0 Digital counter. 


0 7in. spools with lid on. 

0 Dimensions (with lid). 16 x 
17 x I3in. 

• Separate treble and bass. 

0 3 motors (beltless system). 

0 Wow and flutter .15% at 
r/7 i p-s. 

0 Weight: 30lb. 


model Now available in Stereo—Price £135 ; “ ' 

0 4-track mono operation, j 

TR6 irsls d, ;?us 2 ; d a V p n . am and "empty 's'pod. • 2 Keeton] 


FREQ. RESPONSE: 
40-20,000 c.p.s. at 7'/* i.p.s. 
40-12,000 c.p.s. at 3% i.p.s. 


BIG OPENING SPECIAL OFFERS 
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mitter functions a brief description of 
the circuit follows: A twin triode valve 
is used to generate the carrier wave, 
one half of this valve operating as a 
crystal-controlled oscillator, the other 
half as a doubler/final amplifier. 

Conventional oscillators using ordin¬ 
ary tuned circuits to determine their 
frequency have been employed in the 
past but they present major problems 
in getting them on to frequency in the 
first place and then ensuring that they 
subsequently do not drift off frequency. 
Use of a crystal-controlled oscillator 
minimises both of these problems. 

The transmitter described here en¬ 
visages the use of a crystal operating at 
just above 13MC, the frequency then 
being doubled into what modellers refer 
to as the “27MC band.” 

parts list—~~~~— 

BASIC KIT 

1 Metal case. 

1 Printed wiring board. 

1 Coil former with slug. 

1 7-pin valve socket. 

1 Crystal socket. 

1 22uH RF choke. 

1 47uH RF choke. 

1 Telescopic aerial and connector. 

1 Micro-switch. 

1 Set of stand-off bolts and nuts. 

2 Lots of wire for coils. 

SEPARATE COMPONENTS 
REQUIRED 

1 3A5 valve. 

2 AC125 transistors. 

1 13MC crystal (normally 
13.6275MC, .005pc, style D). 

2 Double-pole, double-throw toggle 
switches. 

2 67.5 volt batteries. 

1 1.5 volt battery. 

1 Carrying handle. 

CAPACITORS 

1 33pF NPO Ceramic. 

1 47pF 600V styroseal. 

1 lOOpF 600V styroseal. 

1 470pF 600V styroseal. 

1 .001 uF ceramic button. 

1 .001 uF 400V plastic. 


{3A5 


I3.6275MC 
JL 


C7 
CERAMIC 
.001 


•VVI -7 

—II—KWS—0 

C8 If 12 1 C9 
3-30pF/f -r 47 pF 

RFC2 
22uH 



ANTENNA 

OUTPUT 


6w 


6~N 


"f 

l 1.5 V 


67.5V 


LI: 22T-22B&S ENAMELLED COPPER WIRE 
CLOSE WOUND ON 7mm SLUG TUNED FORMER 

27MC RADIO CONTROL TRANSMITTER 


t C2: USUALLY .056, ADJUST FOR 500CPS 
*• Cl:USUALLY .022, MAY ALSO BE USED TO 
ADJUST AUDIO FREQUENCY 
0 Cl I'-MOUNTED ON UNDERSIDE OF BOARD 

L2: 13T-I6B&S ENAMELLED COPPER WIRE 
11/16" DIA. CLOSE WOUND 3/8“ 


All the components in the above circuit have been identified by code num¬ 
bers to allow ready identification with the printed wiring board positions. 
Modulation is applied to both sections of the RF valve tor maximum efficiency. 


1 .01 uF 400V plastic. 

1 .022uF 160V plastic. 

1 .056uF 160V plastic. 

1 068uF 125V plastic. 

1 3-30pF Philips Trimmer. 


RESISTORS 
(all i watt) 
4 100K 
2 470K 


1 IK 

2 10K 
1 22K 

Hookup wire, spaghetti, solder, self¬ 
tapping screws, etc. 


There is another band available for 
radio control of models between 40.66 
and 40.70MC, but we are not concerned 
with this in the present article. 

Officially, equipment for the 27MC 
band must operate between the limits of 
26.957MC and 27.282MC. This suggests 
a limit for the crystals of 13.478 to 
13.641 MC, but, because of manufactur¬ 
ing tolerances and the spread of the 
signal due to modulation, somewhat 
narrower limits should be observed. 

By common agreement, aero model¬ 
lers operate at six specific frequencies 
within the 27MC band. These are listed 
below. Also by common agreement 
club members indicate the channel on 
which they are operating by means of 
small coloured flags on the tips of the 
transmitter aerial. 

Channels 1 to 5 are normally used by 
modellers having superhet receivers and, 
usually, more elaborate control systems. 
Channel 6 is used for super-regen. 
receiver systems such as the one 
described here. 

Band 1—26.995MC—brown. 


A white flag indicates a 40MC system, 
usually super-regen. 

The radio frequency energy generated 
by the first triode is capacitance coupled 
to the control grid of the second triode. 
The control grid and cathode (filament) 
of this section behave rather like a 
diode, so that rectification takes place 
and a high negative voltage is developed 
across the grid resistor. This high self¬ 
generated bias at the control grid causes 
the triode to operate as a class-C ampli¬ 
fier. 

Operating in this non-linear mode. 


the valve tends to produce in its output 
circuit a highly distorted version of the 
input signal or, to put it another way, 
an output rich in harmonics. By using 
as a plate load a circuit tuned to twice 
the input frequency, the valve acts as a 
quite efficient frequency doubler, deliver¬ 
ing output power at 27-odd megacycles, 
or twice the crystal frequency. 

Because the impedance of this tuned 
circuit is quite low at other frequencies, 
the amplifier/doubler delivers very little 
energy at the original crystal frequency 
or at any of its harmonics other than 
the second. We shall say more about 
the output circuit later. 

The transmitter is designed to operate 
at two power levels. By throwing a 
switch on the front panel either high 
or low power may be obtained. This 
switch either places the two high tension 
batteries in parallel for low output power 
or in series for high output power. The 
provision for low output power allows 
a model to be controlled in close 
proximity to the transmitter. If high 
power is used at close range the receiver 
is likely to overload giving erratic 
operation. 


2— 27.045 

3— 27.095 

4— 27.145 

5— 27.195 

6— 27.255 


—red. 

—orange. 
—yellow. 
—green. 
—black. 


W.H. BUYERS 

get your sound equipment in Perth at prices comparable to those 
you see advertised elsewhere. 


Satisfaction guaranteed and local service facilities available. 
Write to 

ABLE ELECTRONICS, P.0. BOX S. 1576, PERTH, W.A. 

for a quotation. Good range of all makes in stock. 
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OSCILLOSCOPES 

CHOOSE FROM THE EICO RANGE 




★ Eico 430 

★ Eico 435 

★ Eico 427 

★ Eico 460 

★ Eico 488 


GeneraJ purpose 3“ C.R.O. vert. amp. 2 cps^SOOKC +1 —3db — Sensi¬ 
tivity 25mv rms/cm. Good sharp trace. Size 8^" x 5|" x 11^". Weight 
I5lb. 

The little C.R.O. with a big performance. 3" tube Vertical amp. DC—4,5 
MC +1—3db (Useful to lOmcs). Sensity 18 mv rms/cm. Size 8£" x 5^ M 
x 12 5/8". Weight I5lb. 

Sensitive general purpose 5" C.R.O. Vert amp D.C. —500KC Sensitivity 
3.5 mv rms/cm. Zener diode calibration. Four position freq. compensated 
decade attenuator. 

Wideband 5" C.R.O. Vert amp DC—4.5 Me (useful to 10 mcs). Sensi¬ 
tivity 19 mv rms/cm. Three stages push-pull D.C. amplifiers. Edge-lit 
calibration grid. 

Electronic Switch. Simultaneously observe two patterns on the one single 
beam C.R.I. Compare voltage and current amplitudes, waveforms, fre¬ 
quencies and phase relationships. 


KIT PRICES TAX PAID 


430: 

460: 


£55/-/- 435: .... £89/7/6 
£79/4/- 488: ... £25/10/3 


427: ... £67/12/6 


Sole Australian Distributor: 
Sub Distributor (Victoria) : 
Sub Distributor (Tasmania) : 


A. J. FERGUSON (ADELAIDE) PTY. LTD. 
189 Flinders Street, Adelaide. 23*1922 
UNITED TRADE SALES 
280 Lonsdale Street, Melbourne, 32*3815 
ELECTRONIC SUPPLIES PTY. LTD. 

22 Karoola Road, Lindisfarne, 2-9192 


ELECTRO-MAGNETIC 

MICROPHONE 


Specification: 

Impedance at 1000 CPS 

Sensitivity at 1000 CPS 


Equalised Response 


Cable 


—2000 and 150 ohms 

—46 db above I microvolt across a 
300 ohm load per dyne per square cen- 
tometer free field pressure at the trans¬ 
mitter. 

-Within 3 db from 200-4000 c/s. 
Response rises at 7 db per octave 

—Recoil. I pair. I shielded. 

—Leaf type, make. 



• Suitable for Transistor Communication Units Wfc • ^ #► BP |% 

• Durable high impact poly case ■■ • MC© 2fcSP l,l ^r IIB %r 

• Metal chrome plated rear holder Plus Tax 11 /- 

Marketed by 

.ZEPHYR PRODUCTS PTY. LTD. 

MHIOHST.^J^GLOJIKISjSjt.jVICTOJI^^ 

HijllffArnWEKOfWDIOSElKTtltAlfflUIMffjj^^OMPOjRjjT^ 

AGENTS 0. K. Northover Si Co.; Neil Muller Ltd; Homecrafts (Tas.) Pty. Ltd.; Jacoby, Mitchell It Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 
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So far, we have obtained a carrier 
wave on the assigned frequency in the 
27MC radio control band. We next 
must impress on this carrier the “infor¬ 
mation” used to control our remote 
receiver. This normally takes the form 
of an audio tone, or tones, which oper¬ 
ate a relay circuit in the receiver. To 
keep battery drain to a minimum in this 
transmitter, transistors are used to gene¬ 
rate the required tone, between 400 and 
600cps. 

The two transistors shown operate 
in a circuit known as a “multivibrator.” 
By coupling the collector of each tran¬ 
sistor to the base of the other one, posi¬ 
tive feedback can produce oscillation at 
a frequency determined by the time 
constant of the coupling capacitors and 
associated resistors. The circuit obviates 
the necessity for an audio choke or 
transformer. 

Having generated the tone, it is now 
necessary to impress it on the 27MC 
carrier wave by one of the several 
methods which could be used—the one 
chosen is grid modulation. Other 
methods such as plate modulation pro¬ 
vide higher efficiency but would require 
a lot more audio power (involving 
higher battery drain) than that available 
from the simple multivibrator. 

Nevertheless, some increase in effici¬ 
ency is secured by applying a small pro¬ 


portion of the audio tone to the oscil¬ 
lator grid also. This has the effect of 
increasing the crystal oscillator output 
simultaneously as the amplifier/doubler 
grid is driven through the positive half¬ 
cycle of audio modulation. 

The output tuned circuit in the trans¬ 
mitter may be unfamiliar to model con¬ 
structors but is known as a “pi derived” 
circuit. The purpose of the configura¬ 
tion is to achieve an approximate impe¬ 
dance match between the plate of the 
final amplifier and the impedance of the 
aerial system used. 

As indicated earlier the major com¬ 
ponents for this transmitter are . avail¬ 
able as a kitset from Silvertone Elec¬ 
tronics and their agents. Construction 
is greatly simplified by the use of a 
printed wiring board and, if the correct 
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components are dropped into place as 
indicated on our diagram, little trouble 
should be encountered in building the 
unit. The complete unit, once all com¬ 
ponents are purchased, should take only 
a couple of evenings or a weekend to 
make up. 

It is suggested that the components 
be mounted on the wiring board in an 
orderly progression from the audio end 
of the board to the RF end. This means 
that the first two connections to the 
board would be the two wires leading 
to the push button switch used for 
switching the audio tone on and off. The 
last connection would be the wire lead¬ 
ing to the aerial. 

A soldering-iron with a small tip will 
make the task of soldering the small 
components used much easier than a 


COIL FORMER TAGS 

/V, *w 


/ * 

/ 

C4 - V 


Se MOUNTED ON COIL 


C7 

A 


RFC2 


To the right is an 
inside view of the 
transmitter with 
the printed wiring 
board folded 

down out of posi¬ 
tion. This allows 
the wiring of the 
switches to be 
seen and the 
placement of the 
other components 
on the board. 

Immediately be¬ 
low is a close up 
view of the back 
of the printed 
wiring board. The 
coupling capacitor 
between the two 
halves of the valve 
may be seen in 
this photo. 

The drawing be¬ 
low this indicates 
how the various 
components are 
mounted on the 
wiring board. The 
codes used are 
given on the 
circuit diagram. 


The FANTASTIC Tools of Tomorrow 

SELENIUM 
AND SILICON 


Also CADMIUM SULPHIDE Photo Con¬ 
ductive Cells. 

★ SPECIAL . . . SOLAR end PHOTO CELL 

Kit . . . Not e toy. Contains 7 Cells <3 
Selenium, 2 Silicon, 2 Cadmium Sulphide). 
Instruction Manual with Circuit Diagrams and 
Experiments plus 24-page Projects Hand Book 
. . . Complete Set £6/19/6 (previously mis¬ 
quoted at 99/6). 

★ PRECISION MOTOR, with special anti¬ 
friction bearings, designed for operation 
directly from the power supplied by Solar 
Cells. Operates from 0.35 to 1.5V. 69/6 pp. 

★ NEW BOOK . . , “The Use of Selenium 
Photocells and Sun Batteries." Completely 
illustrated 84-page book gives basic Photocell 
theory and application, contains wiring dia¬ 
grams and plans necessary to build a wide 
variety of light-powered devices . . £1 pp. 

★ DIGI COMP . . . New Working Model 
DIGITAL COMPUTER. Teaches Computer 
Fundamentals. Adds, Subtracts. Multiplies, 
Shifts. Complements. Carries. Memorises. 
Compares. Sequences . . . Does Mechanically 
What Giant Electronic Brains do Electrically. 
Kit includes Step-by-Step Assembly Diagrams. 
Plus 28-page Manual on Operation. Com¬ 
puter Language (Binary System). Program¬ 
ming. Problems and 15 Experiments. 

Complete at 95/- pp. 

★ DIFFRACTION GRATING Replica . . . 
Amazing new material . . . 13,400 lines per 
inch shows all the colours of the spectrum. 
For Science, Photography, Art, Industry, Dis¬ 
play, Education, and the "ideas man" . . . 
Create new products and Make Money . . . 
Beginner’s Kit at 97/6 pp. 

★ MOIRE PATTERN KITS NOW AVAILABLE! 

★ Battery Operated WATER PUMP. Miniature 
electric motor and pump can handle 7 1 * gal. 
per hour and pump to height of 24in. Temp, 
control and circulation of Darkroom Chemi¬ 
cals. Fountains and Displays. Fish Tank fil¬ 
tration and aeration, automatic Plant Water¬ 
ing unit, lots of practical uses. ONLY 59/6 pp 


★ 100s More Science, Photography. Optic. 
Astronomy, Educational Aids and Materials. 
FREE 146-Page Catalogue with above or 
Send 2/- for Mailing Costs to: 

Dept, an "NEW ERA," Box 3702 
G.P.O. Sydney, N.S.W. 











































Multimeters and 
Test Euui ement 


32 SERIES MULTIMETERS 

with Taut Band Suspension & Diode Overload Protection 


MODEL: M32A 

D.C. 1,000 Ohms/Volt 
SPECIAL PRICE 
£13.17.6 ($27.75) 


MODEL: MX32 

D.C. 20,000 Ohms/Volt 
SPECIAL PRICE 
£17.17.6 ($35.75) 


MODEL: MXL 

D.C. 40,000 Ohms/Voll 
SPECIAL PRICE 
. £19.17.6 ($39.75) 


RANGES: 


VOLTS: A.C. & D.C. to 1,000V. 

(10 Ranges) 

CURRENT: D.C. to 10 Amp (9 Ranges) 

OHMS: to 10 Megohms (3 Ranges) 

Decibel Ranges (6 Ranges) 


FEATURES: 

• New Indestructible Clear "LEXAN” 
Cased Meter. 

• 2 Terminals only. 

• Enclosed easily accessible Battery 
Compartments. 

• 3-feet Test Leads fitted with HARD 
RUBBER PROBES at no Extra Cost. 


MODEL OM2 OHMMETER: Price: £12.10.0 ($25.00) 

(N.S.W. Dept. Mines Approval No. MDA/82 for Detonator Testing) 


RANGES: 

4 Ranges Covering 0.05 to 100,000 
Ohms. 



APPLICATIONS: 

Earth Continuity Testing—House Wiring Appliances 

Resistance of Transformer & Motor Winding Heating Elements, Etc. 


M r - MULTIMETER 

vGlIGS with Relay Circuit Protection also Taut Band Suspension 
Model MX64A 20,000 Ohms/Volt D.C. Price: 42 gns. ($88.20) 

(Redesigned 1965) 



RANGES: 

Similar ranges to Model MX32 (see 
above) but with additional ranges of 
A.C. Current to 10 Amperes, A.C.-D.C. 
Volts to 3,000 and Ohms to 50 Megohms 
(MX64). 

Send for Leaflet. 


FEATURES: 

• Press-button Reset Overload Cut Out 
Relay. 

• Single Knob, Two-terminal Opera¬ 
tion (to 1,000V.). 

• 6-inch Mirror-scaled Meter. 

• Semi-hard Rubber Housing. 

• Accessible Battery Compartment. 



The PATON PA2 POWER ANALYSER 

A true Dynamometer—Indispensible for Production Testing 
— Plant Maintenance — Trouble Shooting — Motor and 
Sealed-Unit Diagnosis. 


RANGES: 

Volts A.C.: 0/125, 250, 500. 

Amps A.C.: 0/2, 5, 20. 

Watts A.C.: Nine Ranges—three for each 
Voltage Range. 


PRICE: 

£29.17.6 ($59.75). Including Break-in 
Connector. 

STAR RESISTANCE BOX FOR 3-Phase 
Testing, £4.5.0 ($8.50) Extra. 



All Paton Instruments are Made IN Australia and backed by on-the-spot service. 
PRICES quoted are plus 12V2% Sales Tax. TERMS AVAILABLE. Write for details. 



PATON ELECTRICAL PTY. LTD. 

90 VICTORIA STREET, ASHFIELD, N.S.W. 71-0381 (6 lines) 


N.S.W.: Warburton Franki Industries Pty. Ltd., 
307-315 Kent Street, Sydney. 

VICTORIA: National Instrument Co. Pty. Ltd., 
Melbourne Airport, Essendon. 

SOUTH AUSTRALIA: E. Bown Pty. Ltd., 21 
Tom's Court, Adelaide. 

QUEENSLAND: K. H. Dore & Sons, 505-507 
Boundary Street, Brisbane. 


WEST. AUSTRALIA: Henderson Instrument Co 
Pty. Ltd., 309 Hay Street, Subiaco, Perth. 
TASMANIA: George Harvey Electric Pty. Ltd. 
76 York Street, Launceston, and 22 Patrick 
Street, Hobart. 

NEW ZEALAND: Turnbull and Jones Ltd., 
12 Courtenay Place, Wellington. Branches 
throughout N.Z. 


established over 25 years 
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larger tipped iron. Only sufficient heat 
to produce a reliable joint should be 
applied. Excessive heat can damage 
the components or lift the printed wiring 
from the board. Neater soldered joints 
may be obtained by pre-tinning the leads 
of the components with solder before 
mounting them on the board. 

When mounting the crystal socket it 
may be found that the holes in the 
board are too small for the socket. We 
found it better to carefully file the socket 
till it was close to the size of the holes 
and then ease the holes in the board 


The drawing on 
the right shows 
how to make an 
RF monitor for 
the transmitter. 
The circuit is very 
simple. A cheap 
milliameter may 
be purchased for 
this function or a 
multimeter may be 
used on one of its 
low current ranges 



2xOA91 



To the left is a 
wiring diagram of 
the switches 
mounted on the 
front panel of the 
transmitter. The 
audio pulsing 

microswitch is on 
the left , the high/ 
low power switch 
in the centre and 
the on /off switch 
on the right. 


slightly with a fine jeweller's rat-tail file. 

We understand that the socket supplied 
in the basic kit will fit without this 
modification. 

Note that the lOOpF capacitor joining 
the two triode stages is wired under¬ 
neath the board between pins 2 and 5 
of the valve socket. An earth wire is 
run from pin 4 of the socket through 
the valve spiggot to the section of foil 
on the extreme outside of the board. 
Make sure this wire does not touch the 
foil to which pins 1 and 7 of the valve 
socket are joined. 

A wiring diagram of the batteries and 
front panel switches is given with this 
article. The wiring from these com¬ 
ponents to the printed wiring board is 
identified with letters which appear on 
the drawing of the board so there should 
be little chance of making any mistakes 
when assembling the transmitter. 

Included in the article is the circuit 
of a small RF monitor which may be 
used to tune up the transmitter when it 
is finished. The monitor consists of a 
pickup loop feeding a voltage doubler 
detector circuit. The output of the 
detector may be fed to a 1mA meter, 
or more sensitive meter if available. The 
wire from the terminal marked plus goes 
to the positive terminal of the meter, 
the other wire to the negative terminal. 
Bring the monitor no closer to the 
circuits under test than necessary to 
obtain a reliable deflection on the meter. 

To tune up the transmitter we advise 
the use of non-metallic tuning tools as 
these will not affect the tuning as will 
metallic tools. A set of these tuning 
tools may be purchased from radio and 
electrical warehouses or may be 
fashioned from such things as plastic 
knitting needles. 

The preliminary tuning of the trans¬ 
mitter should be done with the power 
switch on low and a final check made 
on both high and low power. 

The type of oscillator circuit used in 
the transmitter is quite critical as 
regards tuning of the plate circuit. 
Tuning the coil from a higher frequency 
than the crystal, slug well out, down 

ELECTRONICS Australia, December, 1965 


toward the crystal frequency will gradu¬ 
ally peak the output from the oscillator. 
However, further increase of the induc¬ 
tance past the peak, usually very close 
to the crystal frequency, will cause the 
oscillator to cease functioning. 

Holding the tune-up loop near the 
oscillator plate coil, wind the slug into 
the coil until maximum indication is 
achieved. Because the circuit is rather 
critical at this setting, it may not oscil¬ 
late reliably at switch on. To check 
this, switch the transmitter on and off 
several times and make sure that the 
oscillator starts every time by watching 
the indication on the tune-up loop. If 
it does not start readily, it will be neces¬ 
sary to decrease the inductance of the 
plate coil by withdrawing the slug 
approximately one-third of a turn. Re¬ 


peat the starting tests before proceeding 
with the rest of the alignment. 

Make sure the aerial is connected and 
extended to its full height before tuning 
the final coil. Once again hold the pick¬ 
up loop of the monitor close to the out¬ 
put coil and tune the Philips trimmer 
for maximum indication. At this stage 
the transmitter should be giving full RF 
output. 

The output should increase consider¬ 
ably when the power switch is thrown 
to the high position. 

If the tone button is now pushed, the 
indication on the meter, with the loop 
held near the output coil, will drop 
slightly. If a receiver is available which 
will tune to the transmitter .frequency 
the signal may be monitored' to check 
the tone frequency. 

The tone frequency should lie between 
400 and 600 cycles per second for best 
operation of the remote receiver. As 
noted on the circuit diagram, C2 may 
be varied in value to achieve a fre¬ 
quency of 500cps. The values shown 
for the components in the multi-vibrator 
circuit will usually give a resultant audio 
tone close enough to 500cps for prac¬ 
tical purposes. 

At this stage the transmitter may be 
fastened into the case and the trimmer 
locked in place with a touch of nail 
polish or similar compound on the 
threaded portion. Next month we will 
describe the companion receiver for this 
transmitter to complete the remote con¬ 
trol link. (To be continued) 


EDITOR’E NOTE: The management of Silverton Electronics wish to point 
out that they have co-operated in making this design and the basic kit available 
to readers of “ELECTRONICS Australia,” primarily to broaden interest in the 
field of radio control. They stress, however, that they cannot offer technical 
assistance to constructors. Limited advice on the radio link will be available 
through the normal “ELECTRONICS Australia” query service. 


ACOS 


MICROPHONES 

AND MICROPHONE INS 


MIC 40 CRYSTAL. A sensitive crystal hand or desk 
microphone. 

IDEAL FOR TAPE RECORDERS. 

Frequency response . 30-6,000 c/s. 

Sensitivity ...—50 dB ref. I V/dyne/cm. 2. 

Recommended load .4.7 M Ohm for above response. 

Price: £3/19/6. 

MIC 40 CERAMIC. A tropicalised version of the MIC .40 
with a ceramic element. 

Frequency response . 30-6,000 c/s. 

Sensitivity . —62 dB ref. I V/dyne/cm. 2. 

Recommended load ... 4.7 M Ohm for above response. 
Price: £4/19/6. 

MIC 43 INSERT. This insert is fitted to MIC 40 and is 
available separately. Price: £2/15/6. 


Sole Australian Agents: 

AMPLION (A’SIA) PTY. LTD. 

Victorian Distributors: 

E. W. Cornelius Pty. Ltd., 5 Northumberland Street, South Melbourne, VICTORIA 
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AMPUfICATION 






COMMUNICATION 


f If CTRONIC S 


136 VICTORIA ROAD, MARRICKVILLE - 51-3845 


AUSTRALIAN T EM ACCREDITED 

DISTRIBUTOR * 1% ISERVICE DEPOT 

COMMUNICATION RECEIVERS 
TEST EQUIPMENT - AMPLIFIERS 

TRADE ENQUIRIES INVITED 


WORLD FAMOUS COMMUNICATION RECEIVERS 
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J.R. 200 
D.X. DELIGHT 


9R. 59 

AMATEUR SPECIAL 


J.R. 60 

PRO-AM & S.S.B. Y.H.F. 


14 Valve. 5 Band. 

540 K.C. to 30 Megs. 

Plus 48 to 54 megs. 

Double Conversion. 
Electrical Bandspread. 
Variable selectivity. 
Multiplier. A.M. C.W. SSB. 
F.M. Crystal Calibrator. 
A.N.L. A.V.C. BFO. 
Product Detector. 

Gated Beam. F.M. Det. 

107/10/0 


TRIO W.0.1 
SWEEP GENERATOR 

T.V. and F.M. 

2 to 260 Meg. 
Sweep 0 to 20 Meg. 
Ideal for T.V. Sound. 

aligning. 


7 Valve. 4 Band. 

550 K.C. to 31 Megs. 
A.M. and C.W. 

Band Spread. A.N.L. B.F.6. 
A.V.C. M.V.C. S Meter. 
R.F. Stage. 

240 V. 50 cycle. 

49/10/0 


9 Valve. 4 Band. 

540 K.C. to 30 Megs. 
Electrical Band Spread variable. 
Selectivity. 

Q Multiplier. A.N.L. A.V.C. 
M.V.C. 

S Meter. B.F.O. R.F. 82-IF. 
Stable Osc. For SSB. 

67/10/0 


P.14 STEREO pADOQ TRANSISTOR 

4 TRACK HI-FI RECORDER r ^ PORTABLE 

RECORD PLAYER 


Fully Transistorised. 

5 watts per channel. 

3 Speed. 40 to 15,000 CPS. 
Complete with 2 Mies., Tape and 
Spools. 2 Speakers. 

240V A.C. Powered. 

115/-/- 


plus 45. 
Inbuilt battery. 
i watt Output. 

16/15/0 

A.C. Power Supply available. 

(£3/10/ extra.) 
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Buyers please note; Due to 
component and production cost 
increases we regret the price of 
P.A. Amplifiers, Guitar Amps, 
and Stereo Amps, will be increas¬ 
ed in the near future. 


STEREO AMPLIFIERS 

I'u'JhPull. H Watt per Channel 
Hass and Treble boost and Cut* 
Wired and Tested. 

£31 


GUITAR 

AMPLIFIERS 

10-Watt* Two Channel, with Twin 
Cone Speaker. £25/15/-. 

14-Watt. 4 Inpnts. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/-. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £34/17/6. 

35 WATT 

4-Channel. Bass and Treble Boost. 
4 Twin-Cone Speakers .. £52/10/- 
60-Watt, 2 Unit 
4-12ln Auditorium Speakers. 

£85/17/6 

Vibrato with foot control and 2 
ire-set controls for frequency and 
Intensity. £5/5/- extra on above 


14 plus 14 WATT 

With Reverberation. May be used 
As 20 Watt or as 14 Watt plus 14 
Watt Reverb. 2 9x6 Woofer 
Speakers. 2 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
Included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Inpnt Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 

£72/17/6 
PIGGY BACK 
GUITAR AMPLIFIER 

3# Wall. £i9 17 6 

45 Wall. *4* 17 6 

60 Walt. £59 17 6 

4 Inputs. Bass and Treble Boost. 
Vibrato if required. £5/5/ extra. 


PLAYMASTER 
BOOK SHELF UNIT 


To R, TV ft H specif! cat I < 
Mountain Ash. Maple or 


Walnut 


£5/15/. 

I £1/12/6. 


■"ini*; 

Complete £14/5/ 

Also to suit. 8 W.R. and 
Magnavox HF5SIC Tweeter. 

£14/5/- 


REVERBERATION 

UNITS 

Latest design to suit organs, 
stereo, guitar, any hi-fi equip¬ 
ment. 

£2*17*6 each 

Post. 3/6. 


ELEGA 

REVERB. SPEAKERS 

Automatic addition of re¬ 
verberation to any existing 
amplifier. 

Handles 12 watts. 

£12150 


COAXIAL SPEAKERS 

CS-30. 12" 

V.C. 16ohm. Cross over 
30,000 ohm. Sensitivity 103 
d.b.w. Input power fre¬ 
quency, 30-20,000V, 20 watt. 

£13-19-6 

CS 20. 8" 

V.C. 260 ohm Crossover 
3,000V. 

Sensitivity 102 dbw. Power 8 
watt. Response 40-2Q.000V. 

£7-19*6 


HORN TWEETER 

CT-3 

2,000-20,000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight lilb. 

£4-9-6 


Wired ai 

£10/7/6 

R. TV and H., July, August Issue. 
State max. revs., voltage, polarity 
cylinders. 

METER ONLY 

£3-7-6 

INCLUDING DWELL. ANGLE 
FACILITY. 

£ 11 / 12/6 

Post.: N.S.W., Sti Interstate, 7/6. 


£72/10/* 


1965 

COMMUNICATIONS 8 

R. TV and H., Janaary 
This outstanding receiver for Ham 
or General use. 

Wired — Tested 
Guaranteed 

With mechanical Biter. 

£20 Extra 


WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 


TRANSISTOR CAR RADIO 

Push-button operation. High sensi¬ 
tivity. Tailored to fit most modern 
cars. 6v or 12v operation — state 
voltage. Polarity and speaker size. 

£29 Complete 


NEW RECORDING 
TAPE 

544” 850ft.12 4 

3in Mylar L.P. 300ft .... 10 

544In Mylar L.P. 1150ft ..17 
5441a Mylar D.P. 1650ft .. 1 17 

7ln P.V.C. 1200ft.1 5 

7ln Mylar L.P. 1800ft .. 1 17 
7in Mylar D.P. 2400ft .. .. 2 15 
IOV*ln Mylar L.P. 3500ft .. 4 IS 
Post 2/6 per Spool. 


P.A. SPEAKERS 

t WATT 

Ola Units la Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 

la Double Eaded Flares. 
Duolateral Coverage. 

£7/5/- 

Line Output Transformers 
17/6 f— 


P.A. SPEAKER 
DRIVER UNITS 

America. Ratine. M Watt*. 
Vole. Coll If oka. 

£10/15/- 

15 Watt Ratio*. 

£7/17/6 

REFLEX HORNS TO 

£ 10 / 15 /- 


surr. 


i.. 


JLa battery 


CHARGER 


240 Volt A.C. Operation 

3 Rate 6V, 12V TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 

STANDARD 

2 amp. 6V, 12V, TRC £5/15/- 

3 amp. 4V, 12V. TRC £6/12/6 

4 amp. 6 V, 12V, TRC £7/12/6 


5 amp. 6V, 12V .. .. £7/19/6 

Post., N.S.W. 7/4, Interstate 12/6. 


DE LUXE 

146 amp., 4v-12v .. . 

IS 

10 amp. 


£4/17/6 
. £8/7/4 
£9/17/4 
£16/17/4 
£13/17/4 


Rail or Air Freight on. 












































AMPLIFICATION 



COMMUNICATION 


★★★★★★★★★★★★★★★★phone 51-3845 

I 




636 KING STREET, NEWTOWN-51-7008 


136 VICTORIA ROAD, MARRICKVILLE - 51-3845 


B.S.R. 

4 TRACK DECK 

£17/15/- 

2 Track* 3 Speed. 

£17/15/- 

4 Track, 3 Speed. Mono or Stereo. 

£22/12/6 

4-TRACK. 3-SPEED. 

3 HEADS. 

£24/15/0 

BRADMATIC HEADS 
Latest VS Track. HI FI. 

£4/15/- Pair 


THE NEW COLLARO 
TAPE DECK 

Takes 7in spool. 

3 speeds l Vs. 3%, IVx i.p.s. 

2 track £22. 

4 track £24. 

Write for particulars. 


TRANSISTOR POWER 
SUPPLIES 

lie. D.C. Input. 300t. UOMa. 
Output plus I50v. Output. 

£11/17/6 

I2v. D.C. Input. 400r. 150Ma. 

Output plus 200v. Output. 

£14/17/6 


VARY. A.C.S. 

240-270V SO cycle 5 amp. 
Provide Infinitely variable AC voltage. 

£14/15/- 

IVt Amp as above 

£11/15/- 


PLAYMASTER 106 
AND 107 



Fab. and March R. TV & H. 

106 

WIRED AND TESTED. £42 

107 

t™ed. AND £39/10/- 


ELECTRIC GUITAR 

Pickup Unit.. ft 1 f 

Accordion Pickup Units £4 7 6 
Harmonica Pickup Units 19 6 

Post., N.S.W., 4/; Interstate, 7/6. 


SPEAKER VENTED 
ENCLOSURES 

8in Twin Cone Speakers 

£9/10/- Each 

Vented Enclosnres for 12in Speakers, 

fv* c. rt. £11/15/- 


Wlth 

Fitted, 


Transistor-Ignition 

HI-SPARK 

Simple Installation. 

38 K.V. output. 
Complete. Tested. 
Negative earth. 

£16/15/0 

Positive earth. 

£20/15/0 

State voltage and polarity. 
Post: N.S.W. 7/6j Interstate 12/6. 


CITIZENS BAND 

27.240 M.o Fonct 102B 
10 Transistor Transceivers. 
Hi-Power. 240 MW. 
Range to 10 miles. 

£27/10/- each 


BELCON 

1 watt. IS transistor* with squelch 
provision for two channels. 
Range to 60 miles under 
ideal conditions. 

£40 each 


INTER. COM. UNITS 

2 Station Transistorised 

£5/15/- 

4 Station including Master 

£10/2/6 



New 

Telephone Amplifier 

Transistorised. 

£5/15/- 

Po.1 3/4. 


T.V. TUNERS 

New 10-channel Tuners. 

£7/10/- 

Post 7/6. 


LATEST 

4-SPEED PLAYERS 

240V A.C. Mono .. .. £5 15 0 

240V A.C. Stereo .... 8 10 0 

Battery Mono . 9 15 0 

Battery Stereo «. .. .. 10 15 0 

Battery Mono 45 r.p.m. 

in Cabinet. 4 12 6 

Post. N.S.W. 7/6, Interstate 12/6. 

•############ # ########### # 

Send for full datallr on 
Radiogram Chatsit , TV and 
Amplifier g. 


AMPLIFIERS 

Public Addrcgg Range 
240V-AC 



MINIATURE PA. AMPLIFIER. 
13 WATTS OUTPUT. 
Multlmach Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/ 

30 Watt. As above EL34 P.P. 

£25/15/ 

40 Watt. As above EL34 P.P. 

£37/15/ 

60 Watt. As above EL34 P.P. 

£42/15/ 

100 Walt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/ 
3/20. As above.£32/13/ 

BATTERY-AC 

OPERATION 

6 valve 6v plus 240v-10 watt 

£27/15/- 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


TRANSISTOR P.A. 
AMPLIFIER C.A.-512 



12VDC Operation 
Output 20 watts 

Current consumption at max. output. 
2.2 amps. 

Input. High Imp. mic. Also 
600 ohms and tape. 
Independent gain controls. 
Output: Imp. 4-8-16 ohms. 

Freq. Response: 

200 cps—6000 cps 
Dimensions 2in x 6l4in x 8Viin. 
Complete with instruction book 
with circuit. All plugs. 

PRICE £28/15/- 


DYNAMIC 

MICROPHONES 


I 




DM -391 Hl-Imp .. .. £1 15 0 

DM -175 Hl-Imp .. .. £2 7 6 

DMS-3 Hl-Imp .. .. £2 15 0 

DM -305. 600 ohms or 
Hl-Imp. Suitable 
stand mounting .. £4 17 6 

DM-304. Dynamic 

Cardlold. 50 ohms 
or Hl-Imp. Suitable 
stand mounting .. £7 17 6 

CM -10 Crystal Hl-lmp 

Suit, stand mount. £2 10 0 
Post NAW. 2/6i Interstate 3/6. 


WIDE RANGE 
LIGHTWEIGHT 
STEREO PICK-UPS 



Ceramic Units. Sapphire 

Styll.. .. £3 10 0 

Diamond Styli. £5 5 0 

Universal Ceramic Stereo 
Cartridge, Sapphire. 

Styll. £19 6 

Diamond Styll. £3 5 0 

NEW WIDE 
RANGE SPEAKERS 

15 ohm. Twin Cone 

Sin ... 3 10 0 

!2in.3 19 6 

5ln. 2 S 0 

5in Tweeter. 1 17 6 

4ln Single Tweeter .. .. 17 6 

12in Heavy Duty 20 watt £7/15/ 

P A. REFLEX HORNSf 

WITH UNITS 

5 Watt 8 ohm. 7 5 0 

10 Watt 8 ohm.<43 5 0 

35 Watt 15 ohm.18 0 0 

N.B.: As these are American ratings* 
divide the wattage by 2. 


STEREO RECORD 
CHANGERS 

1965 model. 4-speed. 

£10/15/ 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic cart¬ 
ridge. 

£13/15/ 

Post. N.8.W. 11/4, Interstate 17/4. 



STEREOPHONIC HI-FI 
HEADPHONES 

With padded earpieces 

SPECIFICATION .... 
Frequency Response 25—17000 cps. 

Nominal Power 1 watt. 

V.C. Imp. 8 ohms each channel. 

£3/17/6 Post 5 /. 


PHILIPS 
DISC JOCKEY 

4-Speed Players. 

6V. D.C. OPERATION. 
MONAURAL CRYSTAL HEAD 

£4/17/6 

STEREO. 

£5/17/6 

Post. N.S.W. 7/C. Interstate. 12/C. 


MORSE KEYS 

New lightweight, fully adjustable units 

9/6 

Aj above with buzzer. 
Complete Morse practice set. 

16/6 


96 
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LEADER 

SIGNAL GENERATOR 
LSG 11 

240. A.C. Powered. 

« Bend, 1J0 Ke to 390 Men. 

Provision for Crystal. 

An Ideal TV Marker Generator. 

£14/15/- 

Post, N.S.W. T/d, Intricate 12/«. 


SIGNAL INJECTOR 

Transistorised'. Fountain Pen sized 
Unit for Signal Tracer In Radio. 
TV and Amplifier Service; 

£2/7/6 

POST 2/d. 


T.E.46 

RESISTANCE- 

CAPACITANCE 

Bridge and Analyser 
Capacity 20 pfd to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage, 
impedance, transformer ratio. Insula¬ 
tion resistance 
to 200 megs, at 600V. 
Indications by eye and meter 

£25/19/6 


AUDIO GENERATOR 

Sine and Square Wave. 

20 Cycles to 200 KC. 4 Bands. 
Frequency response plus/minus 
1.5 D.B. 

60 Cycles to 150 K.C. 
Output impedance 5,000 ohm. 
Output volts, 0 to 7. 

£22/2/6 


TEST EQUIPMENT 


WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6; 5-inch £55/15/- 


STEREO TAPE AMPLIFIER 

Tape. Amplifier. Complete. Stereo Tape. Amplifier. 5 waits per channel. 

KIT SET £80 WIRED & TESTED £90 

To suit Brcnel, BSR, Coilaro or Truvox 3-head decks. Decks avail¬ 
able if required. 

12 watts per channel. Equal to 101 amplifier. Wired and tested. Only 

£100 


G.D.O. 

UNITS 


K 

20 

CT500 


220S 4000 O.P.V. 

D.C. Volts 5, 25, 125, 500, 2500. 
A.C. Volts 10, 50, 250, 1000. 
Current. 250uA, 250mA. 

Resistance 0-10K, 0.1 Meg. 

£3/19/6 Post 5/- 
C.T.330 20K.OPV 

D.C. Volts, .6, 6, 30, 120, 600. 1200 
3000, 6000 A.C. Volts, 6, 30. 120, 
600, 1200. D.C. Current, .06-6, 60. 
600mA. Resistance. 6K, 600K, 6meg. 
60meg. D.B. minus 20 to plus 62. 
5 Ranges. Specially suitable for 
transistor use. £7/19/6 Post 5/. 

C.T.500 20K.OPV 

D.C. Volts. 2.5, 10, 50, 250, 500, 
1000. A.C. Volts, 10, 50, 250. 500 
1000. D.C. Current, .05, 5.50. 

500mA. Resistance. 12K, 120K. 

1.2meg., 12nseg. D.B. minus 20 to 
plus 62. 

£ 6 / 12/6 Post 5/. 
S.E.550 100K.OPV 

D.C. Volts, .5, 2.5, 10, 50, 250, 500, 
1000. A.C. Volts, 2.5, 10, 50, 250 
1000 D.C. Current. IOuA, 2.5, 25. 
250mA, 10 amps. Resistance. 2K 
200K, 2M, 20M. D.B. minus 20 to 
plus 62, 

£10/7/6 Post, 7/6. 


P.T.34 1000.0PV 

D.C. Volts. 0, 10 50, 250, 500, 

1 , 000 . 

A.C. Volts. 0, 10, 50, 250, 500, 

1 , 000 . 

M.A. 1-100-500 RESISTANCE. 

£2/12/6 Post 5/. 
200H. 20K.OPV 

D.C. Volts, 5, 25, 50, 250, 500, 
2500. A.C. Volts, 10. 50, 100. 500, 
1000. D.C. Current. 50uA, 2.5, 
250mA. Resistance. 6K, 600K. 

Capacitance. 2 D.B. Ranges. 

£5/5/- Post. 5/. 

ALL PRICES NET. INC. S./TAX. 


Leader. 810. 6-Band. 2 Meg. to 
260 Meg. Nuvis’orised. 240 V.A.C. 
Operation. Modulated. Calibration 
Accuracy 2 per cen;. 

£19/15/- 

T.E. 18 Lafayette. 8 Bands. 360 
K.C. to 260 Megs. 240 V.A.C. 
operation. 

£19/15/- 

Post N.S.W., 5 /1 Interslate, 7/«. 


LEADER 

SWEEP & MARKER 
GENERATOR 

TV and F.M. 2 to 270 Megs. S.S 
Meg. Crystal for TV sound. Sweep 
width to 12 Megs. Model 531. 

£69-10-0 

Model 532 

£85-0-0 

Post N.S.W.. 1S/I Interstae £1/3/. 


PANEL METERS 


EDGE TYPE 

1 inA. Scaled. S. Meter. Stereo 
Balance. Tuning. £1/5/- 

2" 3" 4" PLASTIC 
COVERED PANEL 
UNITS 

Latest P series Vsln Barrel 
50 mm A. 200 mmA. 1mA, 10 mA 
500mA, 1 Amp, 10 Amp. 15V. 

SMV - From £1/10/- 


VALVE TESTER 

Tests all valves, diodes, rectifiers, 
checking filaments, shorts. Merit on 
direct reading. Good-bad meter. 
Complete with tube chart. 

£13/7/6 

Post. N.S.W. 7/6, Interstate 12/6 


T.E.20 RF SIGNAL 
GENERATOR 

Freq. 120KC—260MCS in 6 bands. 
Output (RF)—High lOO.OOOuV max. 
Low lOOuV max. 

Output (Audio)-—400 cps approx. 8V. 
Modulation — 400 cps internal. 
Operation — 240V AC. 
Dimensions 7in x lO'/un x 5Vain. 
Weight — 91b. 

Complete with Instruction Book 
circuit. 

£13/5/- 

Post N.S.W. 7/6; Interstate 12/6. 


V.T.V.M. 

27 Ranges A.C. Powered. 
D.C.V. 0, 1.5, 5, 15, 50, 150, 500, 
1,500. 

A.C.V. 0. 1.5, 5, 15, 50, 150. 500, 
1,500 R.M.S. 

A.C.V. P. to P. 0, 1.4, 4, 14, 40, 
140, 400, 1,400, 4,000. 
Resistance 1 ohm to 1,000 megohm. 
D.B. — 10 D.B. to + 65 DJL 

£21/5/- 

Post 10/. 

H.V. Probe to 30 KV, £4/2/6. 
T.M.K. Units, £26/15/- 


'•fH 






























Problems With Poles 

(Continued from page 17.) 

of poles that are now feasible are 
greatest with light-duty telephone poles, 
the girth being reduced by up to 30 per 
cent and the-weight by up to 50 per 
cent. Besides cost savings, the reduc¬ 
tions make it easier to obtain sufficient 
thinner trees 


Well tested miniature printed circuit 

Transformerless Audio Amplifiers needing only to be connected in 
position are now available in seven types. 

PERFORMANCE DATA PCI PC2 PC3 PC4 PC5 PC7 PC9 

Power Output mW 150 400 400 400 3W 800 Pre-Amp 

Input Sensitivity mV 50 1 5 150 5 5 IV 

Input Impedance Ohms 1.5K IK 2.5K 220K 1.5K 1.5K 1M 

Output Impedance Ohms 40 15 15 15 3 8 600 

Supply Voltage-volts 
Typical Distortion % 

Frequency response cps. 


poles, since thinner trees are more 
plentiful. The development of this 
market is providing funds for forest 
improvements which will encourage the 
growth of the remaining trees. 

The Postmaster-General's Department 


300-15K200-12K 200-12K 200-12K 50-12K 50-12K 20-20K 


DISTRIBUTED BY: 

GENERAL ACCESSORIES PTY. LTD. 

RADIO PARTS PTY. LTD.. 562 SPENCER ST. 

A.C.E. RADIO. 136 VICTORIA RD., MARRICKVILLE 


ALL STATES 
MELBOURNE 
SYDNEY — 


SYDNEY: CARRINGTON ROAD, MARRICKVILLE. 55 0411 
MELBOURNE: 566 ELIZABETH STREET. 34 3694 


CARTRIDGES 


BSR manufacture a complete range of high- 
quality crystal and ceramic cartridges, replacement styli are readily available. 


w Jf BSR Cl. Sensi- 

y joT sitivity at I 

■iMr Kc/S on test 
record. Decca SIX 
JBr 2057 at I cm/sec, 

C' r 0.110 volts ± 2 dB. 
y Channel Separation at I 

Kc/s, 20 dB. Frequency res¬ 
ponse, 30 c/s—10,000 c/s. 
Stylus pressure, 2-6' grammes. 
Compliance, 5.2 x 10-6 cm/dyne. 


BSR SXIM. Output ot l Kc/s on test record 
Oecco SXL 2057 at I cm/sec, 250mV± 2 
dB. Channel separation at I K./cs better 
than 14 dB. Frequency response, ± 3 dB— 
40 c/s—10,000 c/s. Recommended stylus 
pressure (depending upon tone arm) 5-7 
grammes Oynamic Compliance, 1.4 x 10-6 
cm/dyne. 


BSR XIM. Output at I Kc/s Test record. 
Decca LXT 5346 at 1.2 cm/s, 400mV 
± 2 dB. Frequency response, ± 3 dB— 
40 c/s—10,000 c/s. Stylus pressure, 
4.6 grammes. Oynamic compliance, 2.5 
x 10-6 cm/dyne. 


Australian Distributors for B.S.R. 


GOLDRING 


ENGINEERING (A'ASIA) PTY. LTD. 
443 KENT ST., SYDNEY. 29.1276 

VIC.: Goldring Engineering Dist. Ltd. 

368 Little Bourke St., Melb. 67.1197 
QLD.: Commerce Aust. Pty. Ltd. 

235 Edward St., Bris. 2.7875 
S.A.: Farley & Fahy, 

77 Wright St., Adel. 51.5117 
W.A.: Goldring (W.A.) Pty. Ltd., 

144A William St., Perth. 21.6500 


BSR TC8M. Sensitivity at I Kc/s at 1.2 
cm/sec, 0.400 volts ± 2 dB. Frequency 
response, 30-10,000 cps. Compliance, 
2.0 x 10-6 cm/dyne. Stylus pressure, 
6-9 grammes. 


BSR TC8S. Sensitivity at I Kc/s at 
Icm/sec, 0.23 volts ± 2 dB. Channel 
separation at I Kc/s better than 14 dB. 
Frequency response, 40 to 10,000 cps. 
(Decca SXL 2057.) Stylus pressure, 5-9 
grammes. Compliance 1.4 x 10-6 cm/ 
dyne. 
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Customs, licences and all that! 


This month, "Forum" seems to be inundated with talk of Customs, 
licences and prices with matters technical running a bad last. 
First, the subject of Customs. 

By W. N 


I N the August issue, we published a 
letter from Professor Ross Adey, 
M.D., Director of the Space Biology 
Laboratory, Brain Research Institute, 
University of California, Los Angeles. 

Writing as an amateur operator (WB6- 
DEX) he drew attention to a ruling by 
the Australian Minister for Customs, 
which established something he described 
as “an historic legal precedent.” 

It waived import duty on a particular 
piece of equipment, not manufactured 
or normally available in Australia, but 
vital to certain UHF communication ex¬ 
periments. 

In the October issue, Peter D. Wil¬ 
liams, Federal Secretary of the Wireless 
Institute of Australia, commented on Pro¬ 
fessor Adey’s letter; he referred to re¬ 
marks which were presumably deroga¬ 
tory to the South Australian Customs 
Department, to the professor’s “do-it- 
yourself” formula for getting components 
into the country duty free and implied 
that the W.I.A. had played an un¬ 
acknowledged role in the matter. 

The two letters have provoked some 
correspondence and a good deal of com¬ 
ment from readers. I do not propose 
to publish it, because much of it rests, 
not upon the content of the two original 
letters but upon the correspondents’ like 
or dislike of the Wireless Institute, which 
they then proceed to ventilate. 

The role of the Wireless Institute is 
probably quite legitimate material for 
the “Forum” columns but I think it 
should have a broad and constructive 
basis rather than be centred upon any 
particular incident. 

Similarly, the question of import 
duties is a very important one to opera¬ 
tors of amateur radio stations but it 
would be a mistake to tether discussion 
to a particular incident and to what 
certain individuals should or should not 
have said or done. 

Just to set the matter in order, how¬ 
ever, I think it appropriate to include 
the following points which Professor 


Williams 

Adey has made in his own letter of 
reply to Mr Peter Williams: 

(1) His original letter did not contain, 
as alleged, any derogatory reference 
whatever to the South Australian Cus¬ 
toms authorities. 

(2) He did not at any time seek inter¬ 
vention by the W.I.A. nor did he receive 
any correspondence from them. 

(3) He cherishes the right of an indi¬ 
vidual to make representations to “the 
highest levels of government” if he sees 
fit to do so. He is not happy with the 
attitude of the W.I.A. to this matter. 

(4) The crystal filter, which was the 
subject of the original application, has 
special characteristics which, to the best 
of his knowledge, are not duplicated by 
any other such filters normally available 
on the Australian market. 

Having read a copy of Professor 
Adey’s letter to the Minister for Cus¬ 
toms, Canberra, I must verify para¬ 
graph (1). Numbers (2) and (3) are 
plain statements by the author, while (4) 
should be a matter of technical fact. 

In fairness to the W.I.A., however, 
Professor Adey’s letter is couched in 
terms more likely to “influence people” 
than to “win friends” and it is not alto¬ 
gether surprising that it stirred up a 
bit of bristle! 

At this point, I would hope that 
“Forum” can bow out of the argument 
about who said what and why, and that 
further differences can be composed—if 
need be—by private correspondence. 

Having said that, I would like to draw 
attention to an extract from a letter 
which Professor Adey wrote to me per¬ 
sonally and in which he explained some¬ 
thing of the basis on which his labora¬ 
tory operates. It is set out on the 
next page and should provide consider¬ 
able food for thought. I suggest you 
read and inwardly digest. 

★ ★ ★ 

From South Australia, the land 
of VK5, comes a ripple of apprehension 


about some new legislation providing for 
the licensing of electrical workers and 
electrical contractors in that State. To 
hand is a copy of the Draft Bill from 
the House of Assembly, endorsed in 
freehand, with such questions as: 

Does this also cover HT wiring in 
motor vehicles, lawn mowers, etc.? 

What about amateur equipment, re¬ 
ceivers, audio equipment, electric organs, 
phototimers and so on? 

Won’t anybody be able to wrap a piece 
of tape around a frayed cord or plug 
in a replacement valve? 

Does “connection” include the action 
of pushing in a 3-pin plug? 

And I must admit that, taken on their 
face value, the words might seem to 
prohibit all kinds of commonplace activ¬ 
ities in relation to electrical gadgets, ex¬ 
cept to the privileged few who happen 
to be licensed^ 

Not being an\expert, either in law or 
licensing matters, I passed the document 
over to a friend who, man and boy, has 
been in the electrical trade for many a 
long year. 

He showed no surprise whatever at 
the wording of the Act, regarding it as 
a fairly normal piece of legislation. Per¬ 
haps I can summarise his observations as 
follows: 

(1) In setting up a system of licensing, 
as was done many years ago in N.S.W., 
it is necessary to protect the livelihood 
of practising tradesmen, to allow for 
those with limited experience but 
already committed, and to set up train¬ 
ing and standards for a new generation 
of officially trained tradesmen. Pro¬ 
cedures and workmanship may need to 
be revised and rationalised, standards 
gradually tightened and enforced. The 
rate at which this can proceed is sub¬ 
ject to many influences. 

(2) Legislation would be hopelessly 
unwieldy if it sought to define all the 
detail of what might or might not be 
done, by whom and during what periods 
—along with training schedules, wiring 
rules, procedures, standards and all the 
mass of other detail that one might think 
of. 

(3) This being so the only practical 
course is to set up a committee, repre¬ 
sentative of interested groups, and rely 
upon that committee to work out regu¬ 
lations which will reconcile, as far as 
possible, the requirements of the supply 
authorities, the consumers, tradesmen, 
educationalists, standards groups and so 
on — all of it subject to the rate at 
which objectives can be accomplished. 

(4) To function, such a committee has 
to be vested with powers to act in any 
way it sees fit, remembering that such 
power can be withdrawn or amended at 
any time by the parliamentary represent¬ 
atives who initially conferred it. 

(5) While some have expressed the 
fear that the committee could restrict the 
activities of amateur operators and 
others whose private activities or hobbies 
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—ELECTRONIC DEVELOPMENTS— 

To Our Customers 

local... Country ... Interstate ... Overseas 


MAY WE, AT ELECTRONIC DEVELOPMENTS, WISH 
YOU AND YOURS A VERY HAPPY CHRISTMAS, 
GOOD HEALTH, AND A PROSPEROUS JOURNEY 

THROUGH 1966 
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from the staff at Electronic ^developments 
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Mallard Stereo 3-3 


103 Guitar Amp. 


Playmaster 110 Tape Amp. 


"GOLDEN SERIES" 
20 WATT GUITAR 
AMPLIFIER 

(with Vibrato) 

MULLARD 3-3 
STEREO 
AMPLIFIER 

MULLARD 10-10 
STEREO 
AMPLIFIER 

50 & 144 MC 
CONVERTER 

KITS 

PLAYMASTER 

108 

STEREOGRAM 

TRANSISTOR CONVERTER 

SHORT WAVE 2-BAND COVERS 2 TO 20 MC/S 

Write for particulars 

PLAYMASTER 103 

GUITAR AMPLIFIER WITH REVERB AND VIBRATO 

Write for particulars 

HI-FI 1 
MONAURAL 
AMPLIFIER 


ELECTRONIC DEVELOPMENTS PTY. LTD. 

Phones 63-3596 232 FLINDERS LANE Phones 63-3596 

63-5973 MELBOURNE .... VICTORIA 63-5973 
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involve the use of mains power, this is 
not likely to happen. The basic purpose 
of the committee is to promote safety, 
not to restrict unnecessarily the private 
activities of individuals who, by reason 
of their background, are unlikely to ex¬ 
pose themselves or others to risk of 
shock. 

(6) As contrasted with (5) above, 
events in New South Wales have high¬ 
lighted the risks of untrained or un¬ 
supervised people repairing appliances, 
or even fitting new cords and plugs. It 
is for this reason that new appliances 
are now sold complete with plugs and 
cords and that regulations are being 
envisaged to define the conditions under 
which appliances may be repaired for 
gain. 

(7) There is more to implementing 
(6) than the mere passing of a regula¬ 
tion. Properly trained electrical trades¬ 
men are at a premium in N.S.W.—as 
probably in other States—and there is 
plenty of incentive to “dilute” the ranks 
of trained men, officially and otherwise, 
to get work done in the volume re¬ 
quired. 

To the foregoing remarks I can well 
imagine some retorting “spoken like a 
good electrician.” 

Maybe, but that's What he said! 

★ ★ ★ 

Now for the subject of component 
costs. Reference to this from time to 
time has prompted quite a few observa¬ 
tions. One of our younger readers has 
this to say: 

“/ am a pupil attending secondary 
school. 1, like many people my age, feel 
that much could be done to lower the 
price of resistors, capacitors, IF .trans¬ 
formers, etc. 

“Many firms throughout Australia 
make ridiculous profits on articles in 
which they trade. As an example, large 
business firms buy mixed diodes for as 
little ds sixpence each. Allowing 1/6 
for sorting and other costs, this allows 
at least a 3/ or more margin on each 
article sold. 

“Surely the Government realises that, 
by offering protection in the form of 
import duties, it is reducing the compe¬ 
tition and hence the quality of the ar - obtainable in New Zealand. V n for tun- (calculated on an Australian basis) might 
tides produced. If Australians were 
willing to work a little harder, the 
nation would be able to produce quality 
goods at competitive prices.” (L.S., Nth. 

Hobart, Tas.). 

From Toowoomba, in Queensland, a 
somewhat older student expresses his in¬ 
terest in letters from G.B. (Tow'nsville) 
and W. Ross Adey, M.D. He continues: 

“Recently 1 received from U.S. A. some 
electronic parts for experimenting. These 
included KP-101 counter tubes and 
memory diode valves and some l.B.M. 
stepping relays. The cost of these was 
very reasonable . . . but what made me 
mad was the import duties which 
amounted to 50 percent of the cost of 
the articles. 

“At the present time, 1 am doing a 
course in industrial electronics at the 
Toowoomba Technical College and, at 
present, the course deals with computer 
principles, involving counter tubes, 
etc. Being keen to learn a bit more, 1 
decided to buy some parts but the cost 
of items made here — well! 

From across the Tasman, a reader, 

G.P., from Auckland, New Zealand, also 
thinks Australian prices are too high. He 
writes: 

“Recently 1 had occasion to order 
some odd voltage electrolytics from a 
wholesaler in Sydney , which were un- 


Aust. N.Z. 

6/2 5/8 

6/11 6/8 

10/3 4/2 


HIGH QUALITY 
LOW COST RELAYS 

■ 

The ASTROL TC Series relay 
has been designed to satisfy 
a demand for a highly effi¬ 
cient robust relay of small 
dimensions at a new low cost. 

Plug-in or open, types up to three 
over contacts available. All AC & DC voltages. 

Send for Information and Catalogues: 

ASSOCIATED CONTROLS PTY. LTD. 

IS Hill Street, Compile, N S W., Tel.: 78 8596/8415 


VIC.: Eastern Instruments Services Pty. Ltd. 20 1156 

S.A.: A. J. Ferguson (Adelaide) Pty. Ltd . 23 1922 

QLD.: Instrument Engineering Pty. Ltd. 91 5111 



ateiy, otner voltage ratings were substi- be of interest: 
tuted which were readily obtainable 
^ ere. 32uF/350V 

“1 thought that a comparison of the 50uF/350V 
Australian prices and New Zealand prices 1000uF/18V 


RESEARCH-AND RESPONSIBILITY 


The Space Biology Laboratory of the UCLA Brain Research Institute , 
which 1 founded and currently direct, has a staff of more than 100, many 
of whom are foreign investigators here for training, often at the insistence 
of their parent institutions or even of their Governments. In virtually every 
case, they are here at the expense of the U.S. taxpayer. 

My colleagues and 1 have been increasingly concerned with two aspects 
of this situation: 

One concerns their total lack of background training in their own 
countries in appropriate areas of electrophysiology, bioinstrumentation and 
computer technology and applications. Even worse is the situation which 
confronts them on their return home at the end of several years’ training to 
barren environments that offer neither facilities nor opportunities to pursue 
vitally significant lines of work, in which they have received extensive and 
expensive training. 

Through the National Institutes of Health, the US. Federal Government 
spends on health research, including biomedical engineering, more than 
1,000 million dollars annually, or more than five dollars per head for every 
person in this country. 1 am a member of a council responsible for dis¬ 
bursement of approximately one-fifth of this sum. The Australian Federal 
Government, in its wisdom, spends through the Medical Research Council 
£275,000 per year, or approximately 6d per head. 

Despite commonly held opinions to the contrary, the US. Treasury 
is not a bottomless pit. For these reasons, those of us responsible for 
research training of young scientists in this country have felt obliged to seek 
evidence of a duly responsible attitude in Governments that seek to avail 
themselves of U.S. technological training facilities. We have quite shocking 
evidence to the contrary. 

My department recently spent 50,000 dollars over a period of four years 
training a young man from an Eastern country in electron microscopy, only 
to find that no appointment was available to him in his native land , despite 
the urging of his Government that we should train him. He has been waiting 
for almost two years in this country in the hope that facilities will become 
available to him at home. 

Mv laboratory offers unique facilities in applications of digital computers 
to medical research. Two representatives of a Mediterranean country have 
been trained in these methods, and l have been informed that no provision 
has been made for them to use the only comparable computer in their 
country when they return home . Regretfully it has been necessary for us 
to adopt restrictive measures against these countries. 

The present status of U.S. technology has been won by tremendous 
personal efforts of its scientists and the farsightedness of its Governments 
in the past 20^ years. Sharing this technology abroad is both a privilege 
and a duty, t et there can be no fruitful seeding of these technologies if 
Governments, such as the Australian, do not understand their responsibilities 
towards the research community, and fail to ensure reasonable access to 
the latest developments in overseas laboratories. 

W. ROSS ADEY, MD (WB6DEX) 
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ARMSTRONG 221. Integrated Stereo 
Amplifier. 


3 TRANSISTORS 
HI-FI MULLARD FIVE WATT 
AMPLIFIER 

Frequency response—30 cycles 
to 18 KC, 3 DB. Distortion — 
one helf of one per cent or 
better. Input-125 MV, 1000 
ohms impedance. DC supply— 
22 volts 0.8 amps, speaker 15 
ohms. Size: 5%in long x 4in 
high x 3in deep. 

Do-if-yourself kit 67SC, £8/10/- 

Write for blueprint data. 


IMPROVED BATTERY SAVER KIT 

4'/*, 6 or 9 volts. Replaces transistor 
battery power input 240 volts A.C. Maxi¬ 
mum milliamps 100. Hum-free operation. 
Size 3'/ 2 in I x 2 , /»ln w. x I'/iln h. No. 
457, £3/5/- (post I/-). 
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LOOK AT THESE.. SPECIAL OFFERS 

FOR DECEMBER - UNBEATABLE VALUE 


A Leak Stereo 30 solid stereo amplifier. 
■ 2 Goodmans Triaxiom 212 wide ranee 


speakers. Ask for a price 
with any other speakers of 
your choice. Price 


£156 


5 Truvox SA 100 Stereo transistor ampli¬ 
fier. Made in England. Dual 1009 


turntable. Shurc M-77 diamond magnetic 
cartridge. 2 Goodman Tri- 
axium 12” speakers. 

Total. 


£205 


■ Full range world s best, made in Eng- 

J ^ land. Armstrong tuner amplifiers, just 

■ arrived. 220 stereo power amplifier. 225 

J stereo pre-amplifier. 222 integrated stereo 

■ amplifier. 223 AM-FM tuner. 226 stereo 

■ tuner-amplifier. Plus Armstrong 127 and 

2 221. The best stereo equipment must have 

■ an Armstrong. 


“7 Pioneer SMB 161 Stereo amplifier with 
* AM/AM/SW tuners. Laberaft 605 
turn'able. All-balance arm. Shurc M-77 mag- 
ne ie cartridge. 2 Wharfeda'e RS DD 
speakers, £97. If you prefer the I aberaft 
543 turntable with ceramic 
diamond cartridge the cost 
is 


g Armstrong 226 AM/ FM tuners. P.E. 33 


£86 


Studio turntable. Made in Germany. 
Belt driven. Empire 880P diamond magnetic 
cartridge. Frequency response from 

6-30,000 cycles. World's best cartridge 
available in Australia. 2 

Goodmans Maxim speakers. 

Complete . 


£250 


Q A new shipment of P.E. turntables has 
^ just arrived. These are the technical 
specifications: belt driven, max. pitch fluc¬ 
tuation 0.15 r //. rumble related to 1.4 cm 
sec., 50 c.p.s., 100 c.p.s., 200 c.p.s. These 
outstanding turntables are exclusive to 
R.M.S. 


We will care-pack and freight anywhere. If the goods you require are not 
listed write for our prices—you’ll be delighted! R.M.S. are famous for selling 
the best quality equipment, and indisputably the cheapest in Australia. 


RECORDED MUSIC SALON 


23 COLLINS STREET 
MELBOURNE 

C. PINCZEWSKI TRUE FIDELITY Telephone: 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 


1 Sansui SM 34 Stereo Amplifier com- 
■ plete with AM FM tuners. World’s 

best Hi-Fi turntable. Made in Germany. 
P.E. 34 belt driven, hydraulically controlled 
lifting and lowering device for perfect treat¬ 
ment of your records, including B&O 
diamond magnetic cartridge. 

2 Goodmans Twinexittc 10” 
speakers. Total 


£150 


Order by Mall Cheque, Postal Note or Money Order (add post), direct to:— 

R.C.S. RADIO PIT. LTD., 651 FOREST ROAD, BEXLEY, N.S.W. 58-3491, 58-5385. 


PERSONAL 


Transistor, 

I Diode. 

No. 582—Do-It-Yourself Kit of Parts 
for above, 49/4. 

No. 593—Wired ready to operate. 19/4. 
Pottage 582, 593 I/. No C.O.D.s. 


NEW PRINTED CIRCUITS 

Part No. 

475 HI-FI FIVE WATT amplifier 25/- 

477 Fairchild 3/5 watt amp.25/- 

478 Electronics audio generator. .. 25/- 

479 Volt meter Electronics 45.M.9, 25/. 
484 Pre amp. Electronics 45 P.10, 25/. 


548 TV Video Strip R. and H. 25/- 

549 Audio and Rb Transporta 4 25/- 

580 Car Radio 37/4 

584 Preamplifier 41/IIP 25/- 

587 Preamplifier 41/11 PI 25/- 

591 30 W.P.A. Amplifier 35/- 

599 Mullerd 3/3 Stereo, eech 25/- 

404 Muilard 10/10 Stereo, pr. 45/- 

407 Muilard Preamp. 30/- 

408 Muilard WB Tuner 30/- 

649 R. and H. Tape Recorder 32/- 
470 Front panel R. and H. Tap# 

Recorder. 24/* 

Sales Tax included. Pottage I/. We 
can supply any R.H. Printed Circuits. 




NSW AUDIO 

4 transistors. 

or 1 watt. 

Small size: cab¬ 
inet 3" x 2“ x 
1" Plastic. Suit¬ 
able crystal P./ 
up. intercom., 
microphone rad¬ 
io. etc. (9 volt) „ 

Do it yourself kit MS. 997 (Post 1/). 
Wired ready for use. 66SD, £5/14/. 


NEW 2 TRANSISTOR PRI-AMP for 

Magnetic P/U. Microphone or Tape 
Head. Similar 61 11 PI circuit in cabinet 
3” x 2" x 1”. 2 required for stereo 
Do-it-yourself kit 672C, £3/5/. Post 1/. 


2 Armstrong 222, world’s best Stereo 
amplifier. Made in England. Power out¬ 
put 10 per channel push-pull. Frequency 
response 30-20,000 c.p.s. IdB. Power 

distortion—less than 0.57c at IK/cs measur¬ 
ed at 8 watts. Goodmans Twinexittc speakers 
8” or Wharfedale Super RS DD 8", Gar¬ 
rard 86 Hi-Fi turntable with 
Decca Dcram cartridge dia¬ 
mond needle. 


£109 


3 Armstrong 221 — Illustrated above — 
integrated Stereo amplifier with mag¬ 
netic pickup inputs. Treble filter; 8K/cs 
with slope of 12 dB per octave above this 
frequency. Input sensitivity: Five pairs of 
stereo inputs as follows: pick-up 1. Tape 
Radio, 80 mV at 2M ohms; pick-up 2, 
(Magnetic pick-ups) 3.5mV at 50K. Tape 
monitor 600mV at 100K. Dual 1009 B&O 
diamond magnetic cartridge. 

2 Wharfedale Super RS/DD 
speakers . 


£137 


PERSONAL PORTABLE 

2 TRANSISTORS 
Range 30 miles, 200 
with short aerial 
and aarth. Ear- 
piaca only, no 
spaakar. Wired 
ready to usa, No. 

444D, £ 5. 

Postaga 2/. 

Do-it-yoursalf kit, 

No. 444C, on app. 


100 PRINTED CIRCUITS 

From your drawings . . . prlca 3/ each—5 square Inch, larger 
size add 2d for aach extra square inch. Sat up charge £5 on 
first 100 only. Drilling, plating, coding, prlca on application. 


R-C-S. 

L owmce' COMPLETE 


Quti/ry DOIT 

YOU RS ELF 

• No expensive test equipment • Everything fits. 
1964 RF Tronsporta 7. Completa kit — No. 640: £21/15/- 
PortabU car radio, Idantical to 440 above, plus extra switch 
and car coil, etc. No. 642: £23/-/-. 

(Write for booklet on 440 end 442.) 


NEW IMPROVED 
30 WATT 


12v. All Transistor 
P.A. AMPLIFIER 

No. 598—Complete Kit of parts, to 
smallest screw, £27/10/-. No. 656-— 
Wired ready to operate, £30. Freight 
extra. Size: 6in w. x 3in h. x 8Jln d. 
weight 6j»b. 


COILS & IF* 455 Kc 

Aer. R.F. osc. 6 IF*s.17/ ea. 

Ferrite Aer. 20/. 

Postage I/. Write for details and price 
Part 245 Universal Tape OSC coil, 
£2/19/- 


PRE 

AMPLIFIER 
6 transistor 
2 (silicon) 
For 5 watt ampllfiar with panel and 
knobs, Stereo do-it-yourself kit No. 
4I4C, £ 12/18/. Postage, 2/. Mono, 

do-it-yourself kit No. 4I4AC, £7/10/-. 
Postage, 2/-. 

Write for date sheets. 

Printed circuit mono, or stereo 

No. 414 .. ..£1/10/ 

Postage 1/ eech. 

5 watt sterao power supply. Do-it-your- 
self kit No. 481C, £8. Printed circuit 
No. 481, £1/5/. Postage 48IC. 8/; 

481, I/. 
























































“The New Zealand prices are the aver- 
age from several retail sources. 

‘7 have noted from advertisements in 
the journal from time to time that the 
general level of component prices appears 
higher in Australia than in New Zea¬ 
land. Perhaps we ZUs don't appreciate 
how lucky we are! 

From Ryde, N.S.W.. J.K. is another 
reader who expresses dissatisfaction with 
present price trends. In particular, he 
resents “the sales tax placed on spare 
radio parts and valves, that increases 
the already fancy prices asked by the 
supoliers.” 

Writing as an old-timer from the 1912 
era, he blames the high prices for the 
absence from the ranks of many who 
might otherwise have ended up as elec¬ 
tronically experienced people. 

In commenting at all on these letters, 
it would be all too easy to repeat much 
of what has already been said. Let me 
make just two or three brief points: 

Firstly, high prices do not necessarily 
mean that the vendor is profiteering. 

For a variety of reasons, some having 
to do with our comparatively high stan¬ 
dard of living, the cost of selling com¬ 
ponents skyrockets in proportion as the 
value of the sale diminishes. 

Secondly, prices in different countries 
should not be compared on a superficial 
basis. Rate of exchange, monetary 
value, and the number of potential cus¬ 
tomers are some of the factors which 
must be considered. Elsewhere in the 
issue is reference to the parts position 
in under-privileged countries. 

As for import duties and sales tax, 
these are part of overall government 
policy which is determined on principles 
far wider than the cost of radio com¬ 
ponents. It becomes a question of 
whether certain consumers of electronic 
components have a special case and 
whether theirs can be met without it 
becoming a precedent for an impossible 
list of other cases. 

However, there are other sides to the 
whole matter, as one would gather from 
the way the prices of certain semi-con¬ 
ductors have tumbled in recent months! 

Unfortunately, mention of semicon¬ 
ductors leads to the thought of micro¬ 
modules and speculation as to whether 
these will diminish the demand for bulk 
supplies of discreet components. If it 
does, this could be a further fly in the 
ointment of prices! 

★ ★ ★ 

Changing the subject, a correspondent 
in our October issue deplored the sus¬ 
pension by the ABC of their stereo 
programs, indicating that such programs, 
duly taped, constituted an important 
source of music in his home. He didn’t 
own a record player, since he regarded 
these as devices to trap people into buy¬ 
ing records. 

In reply, we said that we regarded 
his attitude as curious and went on to 
discuss a number of partially related 
matters. Apparently R.H.A. of Albany, 
W.A., found his attitude curious also 
and wrote as follows: 

Dear Sir, 

I have, in various large heaps about 
my home, copies of your journal and its 
predecessors from the days it was 6d a 
copy to the October (2/6) issue. Con¬ 
gratulations on your handling of the 
letter from of Hornsby, N.S.W., 

on page 87. What a character? 

In the affluent society B.C. wants 
everything he fancies apparently on the 
lending library approach, t have met, 
spoken to, had business dealings with 
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RELICS WANTED FOR RAAF MUSEUM 


Dear Sir, 

The R.A.A.F. intends to establish 
a radio section within the R.A.A.F . 
Museum at Point Cook, Victoria, to 
this end, efforts are being made to 
obtain suitable papers, photographs, 
documents or equivalent from ex¬ 
members of the Service. 

The attached letter has been sent 
to those ex-members whose present 
whereabouts are known; but there are 
many others who might well be able 
to contribute and whom we might 
possibly reach through the good 
graces of your publication. 

I would be grateful, therefore, if 
you could arrange for a suitable para¬ 
graph to be published in your journal, 
appealing to anyone who may have 
suitable material or documentation to 
contact me at Headquarters Support 
Command, R.A.A.F., Victoria Bar¬ 
racks, St. Kilda Road, Melbourne. 

Yours faithfully, 

A. G. PIT HER (Group Captain) 

The other day 1 set about preparing 
a lecture on communications in the 
R.A.A.F. from the beginning; "From 
Smoke Signals to Satellites" 1 called 
it. When / set out to collect a set 
of records and slides l found to my 
horror that the R.A.A.F. has no 
records whatever of our prewar radio 
organisation. 

There are beautiful albums in the 
R.A.A.F. Museum at Point Cook 
showing operations in Mesopotamia, 
early Point Cook and Laverton, work- \ 
shops, aero engines, armament and j 
instruments, but no radio . There is ! 
one piece of radio equipment and that \ 
is German, and the Radio School has \ 
none. The only saving grace is that j 
Wing Commander Hall is preparing < 

!; a history, and you can guess what a ! 

; [ task faces him. 

1 1 


Our access to this sort of informa¬ 
tion is disappearing rapidly. Harry 
Hannan promised me a history of the 
Darwin radar but he died the next 
week. Any of us could follow his 
lead any time so it becomes us to 
contribute while there is time. 

The museum at Point Cook is a 
fine start and it has a grand collection 
of relics. We must make it com¬ 
plete with suitable radio relics and 
history and I am writing to ask that 
you take a look around. Please look 
for photos, papers, and old manuals 
in old boxes and trunks, and for pre¬ 
war, or any radio equipment . 

When you find it, please attach a 
tag to it saying what it is and out¬ 
lining its history, and add u Presented 

by ./' then send 

it, or preferably, take it to Point 
Cook. A call to the Base Adminis¬ 
trative Officer will ensure you a wel¬ 
come. Alternatively, get in touch 
with Squadron-Leader Charles Rich¬ 
ardson at this headquarters. 

The following is a list of prewar 
air and ground equipment. Our 
museum would be happy to receive 
any part of these sets. 

Airborne: Sterling spark transmit¬ 
ter, TF receiver, T21 transmitter, 
T22 transmitter, AT2 transmitter, 
TR9 transceiver, TR11 transceiver, 
T1073 transmitter, R1082 receiver, 
T1083 transmitter. Ground: ATI 
transmitter, T19B transmitter, T28 
transmitter, R49 receiver, R1084 
receiver, AR4 receiver, AR5 receiver. 


and read about many hundreds of home- 
music system fans—but never yet met 
one who hadn't a pickup and turntable. 
Ye gods — what's the hobby coming to? 
I have seen systems grow from a small 
record-player plugged into a mantel radio 
upwards to all-in aggregations including 
stereo pickup, stereo tape-deck, radio 
tuner, microphone and—even in some 
cases — wall-mounting TV—but never a 
system like B.C.'s. 

If he's a true music-lover he must 
surely trust his own judgment to the 
point where he could select 10, 20 or 50 
discs, over a period of time, which would 
be to him and his lady like “desert 
island books" i.e., lifetime companions — 
not just a fad for a few weeks or so 
and then — finis! If he can only see 
serious music performances as something 
to tape and retain for a few weeks then 
erase and take down something else —- 
he's not a music lover at all. Certainly 
if his taste runs only to the u Top 40" 
l don't blame him for considering it 
short-lived—but his letter doesn't give 
that impression at all. 

If we expect composers, playwrights, 
actors, musicians and authors to go on 
working for us we cannot live in a 
lending-library world. Someone—outside 
the libraries—must buy books. Record¬ 
ing artists and companies just could not 
exist if their only clients were radio 
stations. Then where would we be? D 


EQUIPMENT 


New 1965 models ere now 
available. Can be supplied 
in "make if yourself" kits. 



— 

MODEL 154 

Willi lift-up lid over player. Sliding 
door in front of amplifier compartment. 
Large storage space. Size: 36)n wide, 
17Viin deep, 31 In high. 

Price: 

Made and polished. £26 16 • 

Packing. £1 2 § 

Kit of parts .. £16 IS 6 

Packing. 14 e 

Teak.Extra £3 If f 

Free on rail. 

Write for Catalogue 

H. B. RADIO PRODUCTS 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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reVox 


HAVE 


A LIFETIME'S 


EXPERIENCE 

With the use of three motors, the ultimate in simplicity can De achieved. Two motors 
for winding and rewinding and a third, the Capstan motor, for smooth and even tape IN 

transport during recording and replaying. There are no belts — other than that for 

the counter — no levers and no gears required for engaging the various operating modes. TAPE RECORDINC 


SOLD AND SERVICED BY AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
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RIGHT: Figure 7: 
Typical DIN plugs. 
The two-pin type 
is usually used 
for loudspeaker 
connection. Note 
that the two-pin 
plug is polarised , 
the flat pin being 
the 'earthy 9 con¬ 
tact. The five-pin 
type allows input 
and output con¬ 
nection through 
the same socket. 


W-GERMANY 


Nkigrwjt 


Kristail 


Output 40/SOW 


TA yPU 


INTERNATIONAL ACCEPTANCE OF DIN CONNECTORS 

The widespread use of DIN plugs and sockets in tape re¬ 
corders, amplifiers, radios and ancillary equipment sold in Aust¬ 
ralia prompted us to look into the whole matter of these con¬ 
nectors and try to establish the conventions, if any, applying to 
the wiring of the various pins. As will be seen, there are certain 
conventions but, equally, there are also sufficient exceptions to 
confuse the position. 


^IRST of all, let’s establish what we 
mean by DIN plugs. DIN is the 
abbreviation for Deutsche Industrie 
Norm, which may be translated as Ger¬ 
many Industry Standard. The standards 
are laid down by a body in Germany 
which corresponds to our own Standards 
Association of Australia, the British 
Standards Institute in U.K., and the 
National Bureau of Standards in U.S.A. 

DIN connectors are plugs and sockets 
made strictly to dimensions laid down 
n the Germany Industry Standards, to 
ensure complete interchangeability be¬ 
tween the products of different manufact¬ 
urers. Different standards are publish¬ 
ed for plugs with two pins, three pins, 
tour pins and so on up to seven pins, 
uitable for use in audio equipment and 
ape recorders, and other equipment in 
he sphere of electronics and telecom- 
nunications. 

Although these plugs were designed 
n Germany, manufacturers in other 
ountries have gradually adopted them, 
n i fact, they are virtually standard 
quipment for Continental manufac- 
urers and are gaining increasing recog¬ 
nition in U.K., U.S.A. and Japan. 

The principal features of these con- 
ectors are that, with the exception of 
he two-pin polarised connectors, the 
ins are arranged around a 180 deg. 
re; the same socket can be wired for 
nputs and outputs; three-pin plugs can 
»e used in five-pin sockets. The system 
f numbering pins is shown in figure 
, P. 107. 

Unlike valve bases, confusion of the 

DFLOW: Figure 2: The input panel 
of a Grundig stereo amplifier. 
Sockets are (left to right): output 
sockets for loudspeakers, input 
sockets for echo equipment, radio 
1, radio 2, tape recorder, micro¬ 
phone, pickup. 


By Horry Tyrer 

actual pin numbers is impossible since 
the pins are identified on both sides of 
the plastic mounting piece into which the 
pins are embedded. Pin 2 is always 
used as the earth connection in all those 
DIN connectors in which the pins are 
arranged in a 180 deg. arc. 

Of the connectors referred to above, 
the two-, three- and five-pin types are 
those most commonly used with the 
type of equipment we are discussing. 

The polarised two-pin type is used 
mainly for connecting loudspeakers and 
headphones to the outputs and, since 
confusion can scarcely arise as to the 
correct method of wiring, we need not 
consider it in detail. A two-pin con¬ 
nector is pictured below. 

Concerning the three- and five-pin 
connectors, one would like to be able 
to say that the three-pin type is used 
for mono systems, and that the five-pin 
type is used for stereo. In fact, such is 
not always the case. Five-pin connectors 
are now quite common in mono equip¬ 
ment. while three-pin plugs are some¬ 
times found on such items as stereo 


microphones, even when the equipment 
to which the microphone is to be con¬ 
nected has a five-pin socket. 

Despite this, general practice has 
tended toward the use of the three-pin 
connectors for mono, and the five-pin 
type for stereo. This is not surprising, 
for the three-pin connector was designed 
before the days of stereo recordings, 
and the extra pins in the five-pin version 
were added to cater for the extra con¬ 
nections required in a stereo system. 

Little difficulty is likely to be exper¬ 
ienced with the three-pin connector 
when used in mono systems. Pin 2 is 
always earth, and it remains only to 
establish which of the two active pins 
(1 and 3) is being used for the particu¬ 
lar function. For example, if a micro¬ 
phone is being connected into a mono 
recorder, it is obvious that only one of 
the available active pins need be used. 

The necessity for a five-pin connector 
for a stereo system is obvious, when one 
remembers that the socket may have to 
be wired for both inputs and outputs. 
With pin 2 used as before for the earth 
connection, four active pins are left, two 
for the inputs and two for the outputs. 

Some measure of agreement seems to 
have been reached by manufacturers on 
the convention to be adopted for wiring 
these pins. Stated briefly, this conven¬ 
tion is that pins 1 and 4 are inputs, 
pins 3 and 5 are outputs, and pin 2 is 
earth. Most European manufacturers of 
tape recorders seem to have adopted this 
convention for sockets used for connec¬ 
tion to microphones, pickups, external 
amplifiers and radio detectors (usually 
identified as “diode,” and shown as such 
in our diagram of DIN symbols on page 
107). 

However, there does not appear as yet 
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I/The NEW..COMPLETE..ALL-IN-ONE! 


SOLDERING IRON TRANSFORMERS 

FILAMENT AND GENERAL PURPOSE 
POWER TRANSFORMERS 

Comprehensive Range of: 

POWER TRANSFORMERS AND CHOKES 
HI-FI OUTPUT, SPEAKER AND 
TRANSISTOR TRANSFORMERS 


FREE at your A & R Stockist! 
To” a & "r ~ transformers" "pt y~.” ltd J" 

P.O. Box 170 Box Hill, Victoria 

FREE 

Name . ............... CATALOGUE 

COUPON 


Address. 


transformers 

nnd Chokes 


Off POST THIS COUPON 


THE MOST ADVANCED 
COMPACT HIGH FIDELITY 
■ SPEAKER SYSTEM 
AVAILABLE! 


* SIZE ONLY 12f x 6f x Si" 

* Power handling capacity ... 10 WATTS RMS. 


* Frequency response: 35*15,000 c/s. (conservative rating) 

* Separate bass and H.F. drive units. 

* Half Section 4 element LC crossover. 

* Walnut or leak finishes. 


The Celestion “Ditton 10” provides true high fidelity 
response in a minimum space; read the reviews in your 
copy of the “Gramophone,” June *65 issue, Page 41, 
and “Audio and Record Review,” June, 65. If you 
want the best “spread” of stereo sound you’ve ever 
heard, use a Celestion CX 2012 in a 3 cu. ft. enclosure 
in the centre, and two Celestion “Ditton 10” units loca¬ 
ted on either side of the main speaker. A simple bridge 
circuit (P 134, August “Gramophone”) offers an out¬ 
standing stereo dispersion. And the “Ditton 10” is a 
remarkable speaker system alone! Encel price: £29/10/0. 


Australian Distributors: 


Encel Electronics 


ENCEL MICE ONLY £29/10/- iTKV'S* ,N 


431 BRIDGE ROAD. RICHMOND. VIC. 
T.laphona 42-2820. 42-3762 
18 BOURKE ST.. MELBOURNE 
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to be universal agreement on this point, 
so when purchasing a tape recorder 
fitted with DIN connectors it would be 
as well to establish the wiring connec¬ 
tions. Unfortunately, in some instances 
the user’s operating manual is printed 
in German, with no translation, which 
does not exactly help the buyer to 
identify the system used! 

Again, with audio amplifiers and 
associated equipment, there is evidence 
that a convention is emerging, if not al¬ 
ready in existence. A check on a 
number of stereo amplifiers of Euro¬ 
pean origin showed that the following 
connections were accepted practice: 

CONNECTION TO WIRING 
Pick-up(Phono) 

Left channel, pin 3 
Right channel, pins 1 and 5 
Earth, pin 2 

Microphone 

Left channel, pin 1 
Right channel, pin 4 
Earth, pin 2 

Tape recorder 

Left channel, record, pin 1 
playback, pin 3 
Right channel, record, pin 4 
playback, pin 5 
Earth, pin 2 

Radio 

Left channel, pin 3 
Right channel, pins 1 and 5 
Earth, pin 2 



Figure 3. The numbering system ior 
five-pin and three-pin DIN plugs 
(front view). 


Since there does, not yet appear to be 
any definite standard applied to these 
connections, it would be unwise at this 
stage to assume that all manufacturers 
are using the same system, so again it 
is advisable to establish the wiring con¬ 
nections when purchasing the equip¬ 
ment. 

The above connections apply to un¬ 
balanced inputs, but professional and 
semi-professional machines are provided 
with both unbalanced and balanced in¬ 
puts. This is because the use of 600- 
ohm balanced lines is more or less stan¬ 
dard practice for signal transmission in 
the professional sphere, and any item not 
provided with suitable inputs would not 
be acceptable as professional equipment. 

Balanced inputs for stereo will obvi¬ 
ously require all four active pins to be 
used for input purposes, and a check of 
the operating manual will be advisable 
to establish which pins are used for left 
and right channels. In mono systems 
using five-pin connectors, some pins will 
not be used for balanced inputs. Here 
again, recourse to the operating manual 
should make it clear which pins are 
used. 

It is perhaps worth noting that some 
Japanese manufacturers, notably Sony, 
use DIN connectors, but National equip¬ 
ment is fitted with connectors of their 
own design. Although similar in appear¬ 


ance to the DIN types, these do not con¬ 
form to the dimensions laid down in 
the specification, and are not inter¬ 
changeable. Owners of National equip¬ 
ment should not therefore buy DIN 
plugs for use with their machines, but 
purchase the appropriate type from the 
importers, Haco Distributing Agencies 
Pty. Ltd., 313-315 Sussex Street, Sydney. 

Incidentally, if there is a need for 
interconnection between equipment fitted 
with DIN sockets on the one hand, and 
some other type of connector on the 
other hand, there are available connect¬ 
ing leads with DIN plugs on one end, 
and alternative types of plug the other 
end. These will no doubt be obtainable 
through the normal supply channels. 

Another DIN specification lays down 
the symbols to be used to identify the 
various input and output sockets in elec¬ 
tronic equipment. Like the connectors, 
the symbols have received a fair degree 



most likely to be seen on audio 
equipment and tape recorders. (1) 
Tape recorder. (2) Loudspeaker. (3) 
Microphone. (4) Pickup. (5) Diode 
or detector. (6) Headphones or ear¬ 
piece. 

of international recognition, and it is 
fairly safe to assume that any manufac¬ 
turers using the DIN connectors will also 
be using the identifying symbols. 

This explains the somewhat mysterious 
symbols now found on many tape re¬ 
corders, and certain audio equipment. Al¬ 
though the symbols are intended to pro¬ 
vide a ready means of identification for 
the sockets and are meant to be self- 
explanatory, they are not always clear 
at first glance, and can sometimes be 
something of a puzzle for the uninitiated. 

Take for example symbol (1) at the 
top of fig. 4. 

This will be found on most good 
quality amplifiers of Continental origin. 
What does it mean? 

Well, it looks a little like a telephone 
receiver, so one might be justified in 
assuming that the socket so marked is 
to be used for amplifying telephone 
speech. Unlikely, you say. Quite so, but 
what is the symbol meant to portray? 
In fact, it is to identify the socket for 
connection to a tape recorder. It is quite 
clear now, isn’t it? The two spools and 
the tape between. 

This example will serve to show that 
once the meaning of the symbols is un¬ 
derstood, they are easily identified at a 
glance. The accompanying diagram 
shows the symbols most likely to be en¬ 
countered on amplifiers and tape re¬ 
corders, with an explanation of their 
meaning. 

Some manufacturers attempt to make 
the meaning clearer by identifying the 
symbols by a suitable word or abbrevia¬ 
tion, e.g., Mic., P.U., etc., but this is not 
universal practice. 

In any case, the abbreviations used 
are sometimes only applicable to the lan¬ 


guage of the country from which the 
item originates, which can tend to con¬ 
fuse the issue still further. A good qual¬ 
ity amplifier tested in our laboratory re¬ 
cently had wording in English, German 
and French. The value of the symbols 
becomes obvious, when seen in a welter 
of polyglot expressions. In any case, in 
these days of international trading and 
world-wide export activity, it is quite im¬ 
possible to anticipate the language prob¬ 
lem in every country to which the goods 
are to be exported. 

The chances are that most of the im¬ 
ported amplifiers, radios and tape re¬ 
corders now available in Australia will 
have these connectors and symbols. Re¬ 
cent development in the field of interna¬ 
tional standardisation has rendered it 
likely that Australian manufacturers will 
also be using them, or something simi¬ 
lar, in the not-too-distant future. 

The whole matter of identifying sym¬ 
bols, and plugs and sockets, has been the 
subject of a lengthy examination by one 
of the Technical Committees of the In¬ 
ternational Electrotechnical Commission, 
and latest reports indicate that the com¬ 
mittee will publish its recommendations 
shortly. In view of the widespread 
acceptance of the DIN symbols and con¬ 
nectors, it is believed that these will be 
the basis of the I.E.C. recommendations. 

Incidentally the tendency toward mul¬ 
tiple input and output sockets introduces 
a series of possible difficulties which/' 
need to be carefully watched, if satis¬ 
factory results are to be obtained. Every 
time a piece of external equipment is 
connected to one of the input sockets, the 
user should ascertain that the item he is 
using is suitable in terms of matching 
impedance and signal strength. 

A socket marked “Mic” is obviously 
intended for a microphone, but there are 
microphones and microphones, which are 
certainly not interchangeable. It would 
not be satisfactory, for example, to con¬ 
nect a low impedance dynamic micro¬ 
phone into an input designed for a high 
impedance crystal type. 

In the same way, when an amplifier 
or tape recorder is being driven from* 
an external source, the signal level must 
be right for the sensitivity of the input 
circuits. However, this whole matter is 
another story which may well be the 
subject of a separate article in a future 
issue. S 


Horton Speakers U.S.A. 


5in 

3 Watt 

26/6 each 

5x7 

3 Watt 

28/- each 

6x9 

3 Watt 

42/3 each 

8in 

4 Watt 

32/- each 

8in 

15 Watt 

66/9 each 


Other models available. 


Miller Miniature Packaged Pre-tuned 
IF Strip. Gain 50 dB. Selectivity: 
8KC at 6 dB. Dimensions: 1.5in x 
.55in x .51 in. 

£3/17/- each 

ASTATIC Hand Microphone. Cer¬ 
amic, shockproof case. Fully 
shielded output — 50 dB. Press-to- 
talk . . . £4/19/6. 

All prices Plus Tax 

A. J. FERGUSON (ADELAIDE) PTY. LTD. 
189 FUNDERS STREET, ADELAIDE 
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Classical 
reviews 




By RAMSAY PENNICUICK 


HANDEL, Messiah—Malcolm Sargent 


GEORGE FREDERICK HANDEL. 
Messiah. Conducted by Sir Mal¬ 
colm Sargent. Elizabeth Harwood, 
soprano. Norma Procter, contralto. 
Alexander Young, tenor. John 
Shirley-Quirk, bass-baritone. Royal 
Choral Society. Royal Philharmonic 
Orchestra. Arnold Grear, organist. 
Readers Digest. Dynagroove. 
Stereo. R.C.A. Custom. 

There are a great many schools of 
thought concerning the Messiah. Each 
conductor has his own ideas about the 
tempi, the dynamics, about the orna¬ 
ments and particularly about the scoring. 
This is all due to the fact that the 
instructions in the score, as left by 
Handel, are so inadequate that even to 
begin the work the conductor has to 
make two decisions. 

The first movement is marked grave 
but no one knows how slowly it is to 
be taken. The composer does not even 
indicate whether it is to be loud or soft. 
It means that the conductor has to 
make a personal decision at almo t 
every bar. Some people say that it was 
traditional to have ornaments and 
cadenzas but these have all to be 
invented, so that the result is almost a 
new composition. 

In the present performance, the or¬ 
chestra plays the original Handel strings, 
trumpet and drum parts plus orchestra¬ 
tions which the conductor has arranged 
“unhesitatingly, adopting any good ideas 
from earlier experienced editors.” 

The last recording of this work I 
reviewed was the performance by Sir 


Adrian Bbult with the London Sym¬ 
phony Orchestra and Chorus and the 
soloists Joan Sutherland, Grace 
Bumbry, Kenneth McKellar and David 
Ward. One feels that a satisfactory 
arrangement would be to amalgamate 
the two casts. Sir Malcolm Sargent is a 
most accomplished choral conductor and 
the Royal Choral Society is an excel¬ 
lent body of singers. The Royal Phil¬ 
harmonic Orchestra are generally most 
satisfactory although the Pastoral Sym¬ 
phony is dull but this may be the 
conductor’s fault. It is between the 
soloists that there is the great difference. 

Elizabeth Harwood is an excellent 
English oratorio singer but she is com¬ 
pletely eclipsed by Miss Sutherland not 
only in all the ornaments and cadenzas 
that the latter interpolates but in the 
dazzling exhibition of coloratura singing 
that is displayed in such a solo as 
“Rejoice greatly.” Miss Procter is a fine 
English contralto but has not the 
unique and rich voice of Miss Bumbry. 

However, the two male soloists are 
much superior to those in the Decca 
recording. Alexander Young is an ex¬ 
cellent and most cultured tenor, with a 
fine range of style and splendid diction. 
John Shirley-Quirk, whom we are fortu¬ 
nate to have heard in Australia, has a 
vivid, vital voice and is certainly one 
of the best singers of his kind in the 
world. His “Why do the Nations” is a 
brilliant display of florid singing, every 
note in place and wonderfully clear 
diction. 

The recording is extremely good with 
an excellent surface. 


LEOS JANACEK—Glagolitic Mass 


LEOS JANACEK. Glagolitic Mass. 
Evelyn Lear, Soprano. Hilde Rossel- 
Majdan, Contralto. Ernst Haefliger, 
Tenor. Franz Crass, Bass. Choir 
and Orchestra of the Bavarian 
Radio. Conductor: Rafael Kubelik. 
Organist, Bedrich Janacek. D.G.G. 
Mono. LPM 18954. 

The text of this Mass consists of a 
translation of the normal Latin liturgi¬ 
cal text into the ancient Slavonic Lan¬ 
guage which is still the liturgical lan¬ 
guage of the Russian Orthodox Church. 

In the ninth century, two monks St. 
Cyril! and St. Methodius were sent 
from Greece on an evangelical mission 
to the Slavonic peoples. In order to 
make themselves and their religion 
understood by the common people they 
developed this alphabet and translated 
into this language various religious 
texts. It is completely in keeping with 
Janacek’s character that he gave pre¬ 
ference to the Slavonic before the Latin 
text of the Mass. The composer’s ideas 
were to write music organically con¬ 
nected with the intonation and flow of 
the living, spoken word. 


The Mass consists of eight sections. 
Its themes are rich and full of character, 
often suggesting folk music. The work 
begins and ends with instrumental move¬ 
ments. Brass fanfares give these sections 
a radiant and strident colour. If is 
thought this idea was suggested to the 
composer by the fanfares he heard at 
festive Masses, played as the priests 
approached the altar and again as they 
left at the conclusion of the Mass. 

The Kyrie begins with the soprano; 
then the chorus enters and becomes in¬ 
creasingly prominent. The Gloria is 
first sung by soprano and chorus; the 
soprano solo, lyrical in character, is in 
direct contrast to the dramatic choral 
sections. Later the tenor enters with 
terse interjections. The Credo begins 
with a rhythmic introduction, then the 
chorus and tenor proclaim their belief 
in God the Creator. There is a striking 
effect when the chorus repeat the word 
Veruju (L believe) four times. Then 
follows an orchestral interlude said by 
some people to depict three scenes 
from the New Testament. The interlude 
ends with an organ solo full of lamenta¬ 


tion. The chorus then tell in increasingly 
powerful declaration of the Lord’s Cruci¬ 
fixion, Resurrection and Ascension, in 
alternation with the tenor and bass 
soloists. 

The Sanctus and Benedictus are 
combined in one movement. Delicate 
orchestration, with a solo violin, backs 
the imitative passages for the soloists, 
the contralto being heard for the first 
time. Finally the chorus sings a hymn 
of praise. The Agnus Dei is notable 
for the appeals to God of the soloists 
and the work ends with a tempestuous 
organ solo rounded off with a brief 
intrada for the orchestra. 

The music is completely original, full 
of suggestions of folksong, brilliantly 
scored and it is said that the composer 
wished it performed in the open air, 
not in the confines of a church. The 
soprano and tenor solos are very im¬ 
portant, the bass and contralto having 
little to do. All the singers are excel¬ 
lent and so is the chorus and orchestra. 
A notable feature is that all the singers 
have taken the trouble to learn the 
work in the Glagolitic language which 
gives it a unique colour. The organist 
is very good and Kubelik a most capable 
conductor. 

(This and the Maggie Teyte record 
elsewhere by courtesy of Rowe Street 
Records, Sydney.) 


Missa Papae Marcelli 

PALESTRINA, Missa Papae Marcelli. 
Choir of St. Hcdwig’s Cathedral, 
Berlin. MOZART. Missa Brevis in 
C, K220. Agnes Giebel, Marga 
Hoffgen, Josef Traxel, Karl Kohn. 
Choir of St. Hedwig’s Cathedral, 
Berlin. Berlin Symphony Orchestra. 
Conductor: Karl Forster. Record 
Society. No. 6162. Available in 
Mono and Stereo. 

The abuses of church music in the 
sixteenth century had been brought to 
the notice of the Council of Trent in 
1562, coupled with a proposition for 
the abolition of all music in public 
worship except that of the Gregorian 
Plain Chant. This proposal was rejected 
by the Fathers of the Council. How¬ 
ever, Pope Pius IV, a great lover of 
music, appointed a body to go into the 
question of this church music. It was 
finally decided to ask Palestrina to com¬ 
pose a Mass_which would serve as a 
model in future. Palestrina wrote three 
Masses and the Cardinals finally chose 
the third one, afterwards known as the 
Missa Papae Marcelli. 

The original six-part Mass is for 
soprano, alto, two tenors and two 
basses but there seems to have been a 
good deal of alteration done by various 
people. I followed the recording with 
the Novello edition; the parts were 
changed often, the harmonies altered 
sometimes, and the second Agnus Dei 
omitted. The performance of the Berlin 
Choir is excellent, particularly thrilling 
being the ending to the Gloria in 
Excelsis. 

The Mass in C is one of Mozart’s 
shortest and, in design, most elementary 
works in this style. The choral sections 
are entirely chordal and the solo voices 
simply have imitative passages. How¬ 
ever, this does not detract from the 
work, the only weakness being that all 
the sections are in the key of C except 
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the Benedictus which ventures into G 
but returns to C in the Hosanna in 
Excelsis. There is a lot of doubt as to 
when the work was actually written but 
its brevity seems to link it with the 
Salzburg Archbishop Hieronymous, who 
was all for shortness and simplicity. 
The performance is very satisfactory, 
the voices of the four soloists blending 
well and the balance between the forces 
being maintained. Recording is good. 

★ ★ ★ 

I DOWLAND AND BYRD. DOWLAND: 
Five pieces for lute. BYRD: Four 
pieces for lute. DOWLAND: Six 
songs for tenor voice and lute. 
Julian Bream, lutenist. Peter Pears, 
tenor. R.C.A. LSC-2899. Available 
in Mono and Stereo. 

The first side of this record is taken 
from a performance in America, Julian 
Bream introducing each group with a 
few explanatory words. Although Bream 
is an excellent player, the lute is, I 
feel, a monotonous instrument. 

I think the Byrd items have more 
variety than those of Dowland. 

It was rather a relief to get to the 
second side. No one would pretend that 
Pears has a wonderful voice but so 
musical and intelligent is he, and so 
excellent is his enunciation, that what¬ 
ever he does gives one pleasure. The 
songs are quite varied and he and 
Bream seem to be so obviously en 
rapport that the result is delightful. 
The recording is excellent. 

★ ★ ★ 

BEETHOVEN: Trio in B flat major, 
for piano, violin and cello, op. 97 
(Archduke). The Alma Trio. Adolph 
Bailer, piano. Andor Tuth, violin. 
Gabor Rejto, cello. Universal Re¬ 
cord Club UC-690. Stereo. 

At the beginning of the nineteenth 
:entury, composers still found their most 
spendable income came from being 
n the service of the Church or attached 
o some aristocratic house. From the 
>eginning of his career Beethoven ac- 
:epted commissions from rich patrons 
>ut he soon showed that he was going 
o write what he liked, although he 
vould placate some patron by dedicating 
i certain work to him. v 

Among Beethoven’s affluent spon- 
ors, the composer singled out an obvious 
avourite in the Archduke Rudolph, son 
f Emperor Leopold II. The 16- 
ear-old Archduke had approached the 
omposer for lessons. He composed 
romisingly, Beethoven said he played 
tie piano well, and the friendship be- 
ween the two developed into a rela- 
ionship that lasted until the end of the 
:omposer’s life. Beethoven dedicated 
lany important works to him, the most 
otable being his last trio for piano, 
iolin and cello. 

The first subject of the first move- 
lent begins with a noble majestic phrase 
hich at once denotes the importance of 
le work. The Scherzo is full of freedom 
nd joy and the Trio has a curious 
hromatic passage in the middle. The 
lird movement begins with a theme, 
illowed by four variations. Then it 
ppears as if the movement will end 
ith a restatement of the theme, instead 
f which there is an elaborate section 
ith various modulations; ultimately the 
lovement ends in a satisfactory manner 


with an amplification of the original 
melody. This leads directly into the 
vivacious last movement. 

The instrumental parts are all difficult 
but the three players are completely 
satisfactory except that the pianist in 
the opening of the first movement is in¬ 
clined to put in very slight hesitations 
which I feel are out of the picture. I 
had not heard the Alma Trio before 
but can highly recommend this per¬ 
formance. The balance between the 
instruments is excellent and the recording 
very good. 

★ ★ ★ 

VAUGHAN WILLIAMS: Symphony 
No- 9 in F minor. London Phil¬ 
harmonic Orchestra. Conductor Sir 
Adrian Boult. World Record Club. 
Stereo. TE/375. 

The cover note for this record begins 
with the statement that Verdi was 
79 when he finished his master¬ 
piece, the opera Falstaff. It goes on to 
mention the works which Vaughan 
Williams wrote between his seventy- 
ninth and eighty-fifth years and one 
must admit that these works cannot 
be taken very seriously. In his later works 
the composer was inclined to present 
a synthesis of the musical and expres¬ 
sive content of previous works and the 
present one seems rather as afterthoughts 
of the Sixth and Antarctica. 

The composer compiled an analysis 
of the present work and cited 26 differ¬ 
ent excerpts for discussion. This means 
that each of the four movements is 
practically formless and generally relies 
on contrast for maintaining the interest. 
He uses a flugel-horn solo in the slow 
movement but it is very reminiscent of 
the natural trumpet in his earlier Past¬ 
oral Symphony; he also uses three saxo¬ 
phones which give unusual colour to 
certain passages. This is not original, 
however, as he himself had used this 
instrument in Job and the Sixth Sym¬ 
phony. Personally, I think the saxo¬ 
phone lends a curious exotic flavour 
to any orchestra. 

The work is in four movements but 
it is impossible to analyse any of them; 
the last one particularly seems to 
wander a good deal. 

I am sure Sir Adrian Boult and the 
London Philharmonic Orchestra do all 
that is possible to clarify matters but 
the result is still rather nebulous. The 
recording is very good. 

★ ★ ★ 

CHOPIN. Recital. Polonaise in A flat, 
op. 53. Waltz in D flat, op. 64 
No. 1. Fantasie Impromptu, op 66. 
Nocturne in E flat major, op. 9 No. 
2. Etude in C minor, op. 10 No. 12. 
Polonaise in A major, op. 40 No. 1. 
Etude in E major, op. 10 No. 3. 
Waltz in C sharp minor* op. 64 No. 
2. Prelude in D flat major, op. 28 
No. 15. Etude in G flat major, 
op. 10 No. 5. Jorge Bolet. World 
Record Club. Stereo. T/4043. 

Jorge Bolet is a South American 
pianist who is said to have received his 
training in New York. He visited 
Australia for the A.B.C. early this year. 
I heard him twice but was not very 
impressed with him. He had a colossal 
technique but in the Brahms concerto he 
thrashed the piano unmercifully for 
three movements. In a recital he dis¬ 
played greater variety of tone but was 
never a very impressive pianist. 


LECTRONICS Australia, December, 1965 


However, it must be admitted that this 
Chopin recital may cause one to change 
one’s opinion. The program is hack¬ 
neyed but he is always restrained and 
never gives way to any vulgar display. 
Even the two Waltzes are played at a 
reasonable speed. They are generally 
rushed through in a terrible manner. The 
playing is full of poetic touches although, 
when necessary, there is a display of 
virtuoso technique. The story related on 
the cover about the ever popular Fan¬ 
tasie Impromptu is new to me. 

The recording can be strongly recom¬ 
mended to all those people who like to 
hear the well-known favourites. The 
piano tone is veiy good and the record 
surface excellent. 

★ ★ ★ 


PROKOFIEFF. Peter and the Wolf. 
Narrated by Lome Greene. Classi¬ 
cal Symphony. London Symphony 
Orchestra. Conductor: Sir Malcolm 
Sargent. R.C.A. Stereo. LXX/LSC- 
2738. 

Prokofieff is a composer who writes 
in conventional way but gives his har¬ 
monies a sharp acid tone by the in¬ 
clusion of What appear to be wrong 
notes or by sudden modulations. In Peter 
and the Wolf he very cleverly charac¬ 
terises the various animals and birds by 
themes which suggest the originals and 
also by assigning a different instrument 
to each theme, so that youthful listeners 
are given an excellent lesson in orches¬ 
tration without their being conscious of 
it. The themes are witty and suggestive 
and the music is as successful as any 
thing Prokofieff has written. 

The Narrator Lome Greene is a 
Canadian who has achieved great popu¬ 
larity in America in a NBC TV show 
called “Bonanza.” On the couple of oc¬ 
casions I have seen this show I was not 
taken with it nor with Mr Greene’s 
portrayal of the father, but I appear to 
be in the minority. I really do not see 
that he is particularly suited to narrate 
this amusing story and I have certainly 
heard recordings in which the talking was 
much more successfully achieved. The 
London Symphony Orchestra play most 
successfully and Sir Malcolm Sargent 
gives a witty interpretation of the charm¬ 
ing music. 

There is no firm agreement as to 
whether the Classical Symphony is to be 
taken seriously or whether it is a parody 
on the early masters whom the com¬ 
poser in his youth so scornfully rejected. 

The work is scored for a Haydn-sized 
orchestra and, whatever the cause of its 
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origin, is a charming good-humoured 
work and appears to pay homage to the 
composers he despised. The four move¬ 
ments are full of grace and gaiety and 
abound in delightfully original touches 
which never step outside the style of the 
period. It may be that this is one of 
the composer's works which will con¬ 
tinue in popularity when the more biz¬ 
arre ones are outmoded. The 
playing once again is excellent and it 
has been well recorded. 


MAGGIE TEYTE. Songs of Faure, 
Hahn, Dvorak. Songs from oper¬ 
ettas by Romberg, Gibson, Cuvillier 
and Offenbach. Three songs by 
Brahms, two sangs by Schumann. 
Five songs by English composers. 
Decca. Mono LXT6126. 

The cover of this record gives an 
interesting sketch of Dame Maggie 
Teyte’s life. Before she was 18 


she sang in Paris in acts from Mozart’s 
Figaro and Don Giovanni, the other 
singers being Lili Lehmann, Mario An¬ 
cona and Edouard de Reszke. She was 
a pupil of Jean de Reszke and when 
she sang Melisande at the Opera 
Comique in 1908 she became the only 
rival of the celebrated Mary Garden as 
a singer of French music. She celebrated 
her sixty-seventh birthday with a recital 
at the Festival Hall in 1955. She is a 
most active and successful singing 
teacher in London. 

The first two songs, by Faure and 
Hahn, reveal at once the wonderful 
golden quality which her voice has 
always possessed; also her command of 
legato and her excellent phrasing. It 
is rather interesting that the Hahn 
song, Si mes vers, has always been one 
of her favourites, for Hahn was the 
conductor for her first appearance in 
the Mozart excerpts. 

She has always been fond of Chris¬ 
tina’s lament which is a vocal arrange¬ 


ment of Dvorak’s famous Humoresque. 
“Songs My Mother Taught Me” by the 
same composer is of a much higher 
standard. One feels that her talents are 
rather wasted in the operetta numbers, 
although she declares that her top B in 
the Student Prince excerpt is the most 
beautiful note she has ever recorded. 
The song from Offenbach’s La Peri- 
chole is a very different matter and 
this is sung with enchanting zest. 



STEREOMASTER 


New from Grundig, the stereomaster 
—a stereo amplifier and tuner fea¬ 
turing 8 valves, 2 diodes and deliver¬ 
ing 8 watts output per channel. 
Input/Output for mono/stereo tape 
recorders, mono / stereo record 
players, extension loudspeakers, etc. 


Of the five German lieder I like best 
Brahms’ “Meine Liebe ist Grun” and 
the two Schumann songs, the favourite, 
“Der Nussbaum,” being sung with great 
tenderness. 

Dame Maggie begins the English 
group with Quilter’s setting of Tenny¬ 
son’s “Now Sleeps the Crimson Petal,” 
probably the best of this well-knowr 
composer's songs and most tenderly 
sung. This is followed by an “Indiar 
Love Song,” by Delius, a composei 
whose songs one seldom hears. Thei 
follow songs by Bridge, Webber anc 
Graham Peel. Everything is splendidly 
done and the selection is so varied tha 
it will give pleasure to most. Th< 
operetta numbers have orchestral accom 
paniments and all the piano accom 
paniments on the second side are wel 
played by Rita Mackay. 

★ ★ ★ 

Coq d’Or (Suite), Rimsky-Korsakov 
The Comedians (Suite), Kabalev 
sky. Philharmonia Orchestra. Con 
ductor: Efrem Kurtz. World Recor< 
Club. Stereo T/4015. 

The “Golden Cockerel” was the las 
opera Rimsky-Korsakov wrote but th< 
censors thought it ridiculed the Cza 
and his family so it was not performet 
until 1909, after the composer’s death 

The libretto suited the composer’ 
genius perfectly. He was not suited t 
dramatic situations or intense humai 
emotions but when it came to portray 
ing fantasy and ironic wit he was ur 
surpassed. Apart from the satire on th 
stupidity of the Court and the Army 
it is difficult to see why the story wa 
objected to. In fact at the end one i 
left in doubt as to who is real an 
who supernatural. 

The work is scored with all th 
composer’s usual brilliant colour an 
the characterisation is masterly. Th 
King and his entourage are give 
straight-forward folk-tunes and tf 
Astrologer and the Queen of Schem; 
chan are portrayed in florid chromat 
melodies. The playing of the Philha 
monia is excellent, particularly brilliai 
being the brass fanfares when tf 
Cockerel gives warning of danger. Tf 
composer died before he could arranj 
the suite and the work was done l 
Glazounov and Steinberg. 

Kabalevsky is still alive. His time h 
been very much taken up with teachii 
and writing music for the use 
students. However, he has several syi 
phonies, piano concertos and an ope 
to his credit. The present suite w 
written to accompany the play “T 
Inventor and the Comedians” by Dani 
It consists of eleven short numbc 
which are deftly scored, rather remin 
cent of Prokofieff but without t 
piquant touch that the latter’s wro 
notes give. It all sounds rather di 
after the dazzling colour of the fi 
work. Once again the orchestra pla 
with great skill and Kurtz is always 
most resourceful conductor, particuh 
ly in dealing with ballet music. 
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DOCUMENTARY RECORDS 


THE STORIES OF 


HOLMES, Read by Basil Rathbone. 

Philips Caedmon TC 1172, 

It has been said that Sherlock Holmes order, 
is the most widely known fictional char¬ 
acter in all world literature. Be that as 
it may, the name is part of our lan¬ 
guage, even though the stories them¬ 
selves have lost some of their appeal 


their humanity, their eloquence and their 
fanaticism. These love letters on the 
other hand display aspects only hinted 
at in the public utterances. They are 
concerned with the heart rather than 
the spirit. 

Theobald Wolfe Tone confides to his 
16-year-old wife, Matilda, before and 
after the abortive insurrection of 1798. 
SHERLOCK become more intimately aquainted with The young advocate, Daniel O’Connor 


Reviewed by Ellis Blain 


this masterpiece of satire. is heard courting his cousin, Mary, and 

The record is available only on indent more than 25 years later, their affirma 


tion of a great love. Robert Emmett 
and Sarah Curran exchange letters after 
the Rebellion of 1803, Thomas Davis 
and Annie Hutton are represented and 
also the passionate Charles Stewart Par- 


LOVE LETTERS OF THE IRISH PAT¬ 
RIOTS. Spoken Arts 821. 

This makes a perfect companion to nell and Kitty O’Shea .. , 
with changing tempo and environment. “Revolutionary Poems And Speeches of A most unusual and profoundly affect- 
Nevertheless, some idea of Holmes’s Ireland” (ARGO RG193) reviewed some ing production presented with consider- 
continued standing is evident in the fact eight or nine months ago. The speeches able taste and skill by a most accom- 
that a 64-page quarterly called “The and poems as spoken by Michael Mac- plished cast which includes such stars 
Baker Street Journal,” which is sub- Liammoir are soul-stirring, even to one of the Dublin theatre as John Jordan 
scribed to by lawyers, editors, doctors, who is unconcerned with the cause, for and Blanid Irvine. O 

politicians, clergymen, writers, business¬ 


men and educators, has put out 2,560 
pages in the past ten years solely on 
elucidation, appreciation and discussion 
of the 60 Sherlock Holmes stories. 

Of the two recorded here, “The Adven¬ 
ture of The Speckled Band” is usually 
regarded as one of the best while the 
other, “The Final Problem,” is of special 
interest for its historical association. It 
was intended to be the last of the series 
— number 25 —- and in it Holme’s 
death is reported but world-wide protests 
resulted in Conan Doyle resurrecting his 
hero for another 35 tales. 

Needless to say, Basil Rathbone’s tell¬ 
ing of these stories is superlative. Rath- 
bone played the part in 16 films and 
innumerable radio performances and pro¬ 
bably is more closely associated with 
this characterisation than with any other. 
The album is well recorded and most 
attractively presented. However, it is 
available at present only on indent order 
through any local retailer. 

★ ★ ★ 


GULLIVER’S TRAVELS—The Voyage 
to Laputa and* the Houyhnhnms. 
Philips Caedmon TC 1099. 

These fine readings by Sir Michael 
Redgrave are of the two final parts of 
Gulliver’s Travels” — the two least well 
tnown. Most of us have read of the 
/oyages to Lilliputians and the Brobdi- 
piagians, assuming these to be the whole 
>f the story. The fact is that they are 
he two parts of the satire which have 
become established as children’s books, 
imply because their external appeal is 
uch that they can be enjoyed as tales 
vithout regard for their bitterly satiric 
tspects. But in the Voyage To Laputa, 
he barbed commentary on intellectual 
nan is of the essence. Here is a race 
>f technicians all, literally, with their 
leads in the clouds for they live on a 
lying island, perpetually pursuing their 
arcical projects without any reference 
o their practical applications, “extract- 
ng sunbeams out of cucumbers.” 

The final voyage is the most vicious, 
be most excoriating of all. Gulliver finds 
imself loathed as a specimen of the 
ebased human beasts known as Yahoos, 
lis master is the horse. Even when he 
lanages finally to return to his own 
ountry, Gulliver is so nauseated by 
uman society as a result of his experi- 
nces that he continues to find the com- 
any of the nags in his stable more 
olerable. 

A splendid reading by Sir Michael Red- 
rave offers a valuable opportunity to 
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• OUTPUT POWER : 
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Devotional and 

HARK THE HERALD ANGELS SING. 
George Beverly Shea. Arranged and 
conducted by Nathan Scott. Stereo, 
R.C.A. Dynagroove LSP-2937 (Also 
available in mono LPM-2937). 
Interest: Christmas devotional. 
Performance: Very sincere. 

Quality: Normal. 

Stereo: Modest. 

George Beverly Shea’s contribution to 
the 1965-6 Christmas season is a disc 
which should especially appeal to those 
seeking an emphasis on the devotional 
aspect. The expressed intention is “to 
search beyond the tinselled curtain of 
the trite and commonplace” and to lay 
the emphasis upon the one whose birth¬ 
day the season commemorates. In so 
doing, he has left the beaten track to 
present the following Christmas/Gospel 
songs: 

“Hark, The Herald Angels Sing” 
“Joyously Sang The Choirs,” “That 
Beautiful Name,” “Have You Ever Seen 
The Star?” “Dear Little Stranger,” “Lo, 
How A Rose Is Ere Blooming,” “It 
Came Upon A Midnight Clear,” “Christ¬ 
mas Star,” “Joyful, Joyful, We Adore 
Thee,” “Shadows So Softly Enfold Thee,” 


Christmas 

“He Became Poor,” “Joy To The 
World.” 

Musically, the songs are well present¬ 
ed, Bev. Shea having the benefit of 
close instrumental and choral support. 
In the line of Christmas devotional 
music, this is one well worth a hearing. 
(W.N.W.) 

if if if 

CHRISTMASTIME with DON 
HUSTAD and TEDD SMITH. 
Stereo. Word (Gospel Film Minis¬ 
try) WST-8319-LP. 

Interest: Gospel music at its best. 
Performance: Virtuoso standard. 
Quality: Seldom bettered. 

Stereo: Adequate. 

Don Hustad, organist, and Tedd 
Smith, pianist, of the Billy Graham 
Crusade Team excel themselves in this 
new Christmas recording. Tedd Smith 
has a fine instrument and plays well, 
particularly so in his solo “Thou Didst 
Leave Thy Throne.” But Don Hustad, 
at the console of a large but unidenti¬ 
fied pipe organ, provides even more 
impressive sound, particularly in the 
bass register, with a range of pedal 
notes that really shake the floor. 


Their numbers, a mixture of piano 
solos, organ solos and duets include: 
“Angels We Have Heard On High,” 
“It Came Upon The Midnight Clear,” 
“Joy To The World,” March Of The 
Kings,” “Oh Come All Ye Faithful,” 
“Gesu, Bambino,” ‘The First Noel,” 
“There’s A Song In The Air,” “Pastoral 
Symphony From Messiah,” “Thou Didst 
Leave Thy Throne,” “Silent Night, Holy 
Night,” “The Birthday Of A King.” 

Yes, the music is excellent and the 
sound so good that I’d rate it as 
superb if I wasn’t afraid of using my 
last superlative! If you can only afford 
one new record for Christmas, this 
could be it. (W.N.W.) 

★ ★ ★ 

CHRISTMAS CONCERT AT THE 
CONSOLE. Paul Mickelson, play- 
in the N.B.C. Pipe Organ, Holly¬ 
wood. Stereo, Supreme Console 
CS-6005. (Also available in mono 
CM-5005). 

Interest: Christmas and pipe organ. 
Performance: Smooth. 

Quality: Normal. 

Stereo: Adds dimension. 

Paul Mickelson, well known as an 
arranger and conductor of Gospel music, 
takes the console himself to present this 
program of Christmas melodies. He 
plays smoothly and capably and relies 
a good deal on arrangement and regi- 
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4 - Record Album -- 

JOYOUS MUSIC FOR CHRISTMAS TIME. “Readers Digest” four record 

album, recorded by RCA. Mono RDM-45-1, 2, 3, and 4. (Also available 

in stereo.) 

Interest: Christmas and devotional. 

Performance: High standard. 

Quality: Outstanding. 

I reviewed the stereo version of this set in January, 1964, just missing 
out on the Christmas season. Readers Digest are offering it again for 
the 1965-66 Christmas and requested, on this occasion, a review of the 
mono version. 

In the previous review, I rated the set as “superb, in terms of arrangement, 
performance and recording quality.” Would it still rate the same, two years 
later? 

Well it does. There’s no need to modify the adjective in any way. 

Record 1 is devoted to Christmas songs and carols, but on what a scale! 

They are presented by the Royal Philharmonic Orchestra, the Tower 
Brass Band and Organ, the Beecham Choral Society, the Choir of the Carmelite 
Priory and Ealing Grammar School Boys’ Choir — these under chorus- 
master John McCarthy and Conductor Peter Knight. 

Record 2 introduces “Christmas Suite For Orchestra,” with Richard 
Benson and his orchestra weaving a pattern of variations around “Rudolph,” 
“Jingle Bells,” “Sleigh Ride” and three or four other songs of the festive 
season. And what clean, sparkling sound it is. 

“Christmas Music For Organ And Bells” on side 2, offers a conglomerate 
of organ, bells and brass — an “ordered chaos” of sound scaled up to 
cathedral-like proportions. Notable feature of this side is the sonic weight 
of the organ. 

On record 3, excerpts from Handel’s “Messiah” are presented by the 
London Philharmonic Orchestra, the London Philharmonic Chorus, Heather 
Harper, soprano, Norma Proctor, contralto, Richard Lewis, tenor, John Holmes, 
bass, and with John Pritchard conducting. This is music of a high quality, 
superbly recorded. 

Record 4 provides yet another variation, with German carols on one 
side and French on the other — both highly enjoyable. 

And the price? Five pounds. (W.N.W.) 
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LIGHTER CARTRIDGES have permitted 


revision of the balance system 


A shorter main-weight and movable end-cap (illustrated) will balance all cartidges from 3-17 grams 
in either S.M.E. shell without accessory weights. In the above illustration notice the positioning of 
the end-cap and weight which gives still lower inertia. Conversion parts avaliable for earlier Series 
II arms. Ortofon cartridge with transformer should be used with S2 SHELL for preference. They 
cannot be balanced in the S SHELL with the new weight. 


Current 
prices 
effective 
1st November, 
7965 


S.M.E. PICKUP ARMS 

Series II new plastic pack complete 
with L.4 connecting lead less shell 

300?. . £38 12 0 

3012. £41 10 0 

HEAD SHELLS 

5.2 Ultra Lightweight. £2 8 0 

5.3 Standard Lightweight. £ I 14 0 

D3 Decca Adaptor (Serial Nos. be¬ 
low 20,000, requires Weight W/?) 

W/12.. £3 IS 0 


ACCESSORIES 

Weights al types, Standard, W/?, 

W/12. W/?A. W/I2A, each .. .. £2 2 

C.l Conversion Kit. £2 2 

H.l Lifting Handles, for Lightweight 

shells only .... .• • * 

Leads complete with plugs for 
Serial Nos. over 20,000 

L.2—2ft. ti I 

L.4—4ft. £3 7 

... £3 13 

P.l Plinth—increase height of arm £ I 8 

Series I Bias Adiuster. £ • 7 

Phono Plugs .. .. ... 4 


Only S.M.E. Precision Pick-up Arms offer all these features . . . Choice of arm length Model 3009 
(9") or Model 3012 (12") for still lower tracking error—of special importance with elliptical styli 
. . . Low inertia . . . High precision ball races and knife-edge bearings for minimum pivot friction . . . 
Linear offset chosen for lowest distortion . . . Automatic slow-descent with hydraulic control . . . 
Bias adjuster calibrated for tracking force . . . Exact overhang adjustment with alignment pro¬ 
tractor . . . Precise tracking force from £-5 grams applied without a gauge . . . Shielded output 
socket . . . Low capacity 4’ connecting cable with guality plugs . . . Light-weight shell . . . Camera 
finish in satin-chrome gun-black and anodised alloy . . . Comprehensive instructions . . . Rational 
development—all improvements can be incorporated in any existing Series II arm. For sales and 
service ring 29-1527. 


SALES PTY. LTD. 

LIDO HOUSE, 400 KENT STREET, 
SYDNEY. PHONE 29 1527. 


■ 
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ration to combat the possible tedium 
t these traditional but over-exposed 
idodies. 

The organ itself is the well-known 
leatre-type instrument installed in the 
.B.C. studios but Paul Mickelson steers 
fairly safe mid course between 
opular traditional registrations. He 
lays: 

“Joy To The World,” “What Child 
This,” “Hark, The Herald Angels 
ing,” “I Heard The Bells On Christ- 
ias Day,” “It Came Upon The Mid- 
ight Clear,” “O, Holy Night,” “The 
irst Noel,” “O Tannenbaum,” “Away 

I A Manger,” “O Little Town Of 
ethlehem,” “Silent Night,” “O Come 

II Ye Faithful.” 

An imported American pres ing, the 
nality is satisfactory but not brilliant, 
id the stereo enough to add dimension 
> the sound. The surface is free from 
iss and crackle but <an eiement 
l low frequency rumble will be noticed 
y those with wide-range systems. 
Perhaps I should mention that the 
onsole label, a subsidiary of Supreme 
ecordings, is handled in Australia by 
outhwell Supplies, 176 Geelong Road, 
ootscray, Wll, Victoria (W.N.W.). 

★ ★ ★ 

HRISTMAS WITH BILLY VAUGHN 
and his Orchestra. Stereo, Dot 
(Festival) SZL-931,713. (Also avail¬ 
able in mono.) 

Interest: Christmas melodies, plus! 
Performance: Highly enjoyable. 
Quality: Excellent. 

Stereo: Normal spread. 

For this Christmas record, Billy 
aughn gives his famous saxaphone a 
>liday, brings his strings up front and 
troduces bells, organ and chorus. But, 
ough the sound is so different, as a 
suit, it retains the strong melodic pat- 
rn which makes all Billy Vaughn’s 
usic so easy on the ear. In fact, he 
anages to get quite a lot out of 14 
lite traditional Christmas numbers: 
Vhite Christmas,” “It Came Upon A 
idnight Clear,” “O Holy Night,” 
>eck The Halls,” “The First Noel,” 
oy To The World,” “Adeste Fideles,” 
ilent Night,” “God Rest Ye Merry 
;ntlemen,” “Oh Tannenbaum,” “Hark 
le Herald Angels Sing,” “Faith Of 
lr Fathers,” “Jingle Bells,” “O Little 
>wn Of Bethlehem.” 

If you like melody, you’ll certainly 
e this one. (W.N.W.) 

★ ★ ★ 

* OLD-FASHIONED CHRISTMAS 
With The Old-Fashioned Revival 
Hour Choir. Stereo, Supreme 
SS-2026. (Southwell Supplies). (Also 
available in mono SM-1026) 

I Interest: Well-known Gospel choir, 
j Performance: Excellent. 

Quality: Excellent. 

Stereo: Well spread. 

Well known around the world by its 
ticipation in Dr and Mrs Fuller’s 
Id-Fashioned Revival Hour” radio 
>adcast, the Revival Hour Choir pre- 
ts this special program of Christmas 
nns. The choir can always be relied 
>n for a well-ordered sound but (if Tm 
r judge) the influence of Paul Mickel- 
as producer of this disc has resulted 
a wider variety of presentation. Credit 
uld go also to conductor Leland 
?en, and accompanists Rudy Atwood 
mo) and Anne Ortlund (organ). 

"he titles: “Joy To The World,” 
hile Shepherds Watched,” “Silent 
:ht,” “Gesu Bambino,” “O Come, O 
ne, Immanuel,” “Hark The Herald 


Angels Sing,” “God Rest Ye Merry 

Gentlemen,” “Winds Through The Olive 
Trees/1 Only Know/Away In A Man¬ 
ger,” “Never Was A Child So Lovely,” 
“O Little Town Of Bethlehem,” “It 

Came Upon The Midnight Clear,” “O 
Holy Night.” 

Technically, the sound is very well 
recorded, the stereo fully effective and 
the imported pressing completely free 
from background noise. (W.N.W.) 

★ ★ ★ 

JIM REEVES Sings Songs Of Christmas. 
Mono. 45EP, RCA Gold Standard 
20362. 

Jim Reeves can’t approach Perry 

Como for smoothness of voice produc¬ 
tion; some of his notes are rich, others 
markedly strained. But what he loses in 
this respect is compensated here by 
closer accompaniment which is seen to 
best advantage in the tuneful “Mary’s 
Little Boy Child.” 

The other three tracks are “O Little 
Town Of Bethlehem” “O Come All Ye 
Faithful,” and “Silent Night.” 

The quality is, again, to normal mono 
standards. 

DEVOTIONAL WORKS- 

Readers’ attention is drawn 
to three reviews by Ramsey 
Penncuick in the classical 
review section: 

“Messiah”—Handel. 

“Missa Papae Marcelll” — 
Palestrina. “Missa 
Brevis in C, K 220”— 
Mozart. 

“Glagolitic Mass” — Leos 
Janacek. 


CHRISTMAS WITH JIMMIE ROD- 

GERS. Conducted by Milt Rogers. 

Mono, Dot (Festival) ZL-31,784. 

Interest: Christmas, younger set. 

Performance: Good. 

Quality: Good. 

For the younger set, who may be 
inclined to favour their own age group, 
singing star Jimmie Rodgers presents a 
round dozen Christmas numbers, with 
the emphasis, if anything, towards 
rhythm, guitar and bass. But it’s a 
pretty straight presentation that should 
find ready acceptance from all age 
groups. Jimmie Rodgers sings: “Up On 
The Housetop,” “The Christmas Song,” 
‘The Chipmunk Song,” “The Drummer 
Boy,” “White Christmas,” “Here Comes 
Santa Claus,” “Old Fashioned Christ¬ 
mas,” “The Christmas Waltz,” “Rudolph 
The Red-Nosed Reindeer,” “Blue Christ¬ 
mas,” “Twelve Days To Christmas,” “I 
Saw Mummy Kissing Santa Claus.” 

A good one for Jimmie Rodgers’ fans. 
(W.N.W.). 

★ ★ ★ 

JOY TO THE WORLD. Perry Como. 

Mono, 45EP, RCA Gold Standard 

20363. 

From their collection of “memorable 

E erformances,” the basic of the “Gold 
tandard” series, RCA have grouped on 
this disc “God Rest Ye Merry Gentle¬ 
men,” “Joy To The World,” “Silent 
Night” and “O Come All Ye Faithful.” 

The first two, on side 1, are accom¬ 
panied by Mitchell Ayres and his orches¬ 
tra, while the accompaniment on side 2 
is provided by choir and organist, neither 
identified. The feature of the record, 
however, is Perry Como’s characteristic 
and ultra-smooth voice production. 

The quality is to normal mono 
standards. (Continued on page 119). 




TURNTABLES 


n 



U.R.D. extend an invitation to 
call and inspect the new and 
complete range of Garrard 
Turntables — from the budget 
priced economy model SRP10 
(complete with Ronette Cart¬ 
ridge) at £12.6.3 through to the 
world-renowned Model 301 
Transcription Unit (with strobos- 
copically etched periphery) as 
used by the B.B.C. ... at 
£46.9.6. 

★ * * * ★ 

In addition, stocks of all lead¬ 
ing makes of quality equipment 
are always available, including 
such famous names as: 


Quad 

Radford 

Trio 

Sony 

Dual 

Labcraft 

S.M.E. 


Tandberg 
Leak 
Rogers 
Pioneer 
Thorens 
All Balance 
Decca 


Shure A.D.C. 

Ortofon Ferrograph 

and others, together with a 
complete range of SCOTCH 
Magnetic Recording Tapes. 


★ ★ * 


★ ★ 


Plus Speaker Enclosures and 
Equipment Cabinets suitable 
for the above. 


Hire Purchase Facilities 
Available 


y[p» 


Full technical information & illustrations on request. 

UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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NCW PL A YMASTER 4 AMPLIFIER with TUNER 



COMPLETE STEREO SYSTEM 

• PJaymaster 4 amp with tuner. 

• Garrard Autoslim Changer. 

• 2 Playmaster Bookshelf Speakers. 

• Control Cabinet as illustrated. 

in Maple, Rosewood, or Walnut. 

Teak 70/ extra. Legs for Control Cabinet if required, 
25/ extra. 


£108 


Freight and packing extra. 


• Output 8 Watt per Channel (16 Watts). 

• Ferguson O.P.412 Oriented Grain Output Trans¬ 
formers with a frequency response of 20 to 30,00C 
cycles. 

• Inbuilt Tuner with EM84 Tuning Indicator, Calibrated 
Dial Scales. 

Available for all States. 

• Valves 4-6GW8, 12Au7, 6N8, 6AN7. EM84 and 2- 
210 Rectifiers. 

• Switching and Input Facilities for Pick-up and Tape 
Recorder (Stereo or Mono). 

• Supplied in self-contained case finished in grey baked 
enamel with Control Panel in black and silver with 
matching knobs. 

• Fully Guaranteed. 


AMPLIFIER and TUNER 

£ 46 ' 15 '- Plus Freight 


Amplifier and Tuner supplied with two Magnavox 
8WR or Rola 8MX speakers and Garrard Autoslim 
record changer. 

£ 63 / 15 /- for 



THE 


MMflBr ^ 


CABINET 
DIMENSIONS 
18“ x 12" x 7" 


NEW PLAYMASTER BOOKSHELF LOUD SPEAKER SYSTEM 

— AS FEATURED IN DECEMBER ISSUE OF RADIO AND HOBBIEl 

This provides the ideal speaker combination, where space is limited, for use with any of thi 
amplifier units listed on the opposite page. 

Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox anc 
Rola 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance. 
CH/itli Post end packing extra. 

tlZ/ IV/- N.S.W. 15/- Vic., Qld., Tas. 22/- WA. and S.A. 30/- 
Unit built polished and wired in Rosewood.f 4 jP i i 
Maple or Walnut. — Teak finish 10/- extra. 113/ */ * 

Complete kit of parts less cabinet but including speaker, condenser, resister, inductance 
innabond padding and speaker silk. fO/IC/ 

Post and packaging 12/6 extra. &0/ m 



The above speaker system now available with Magnavox 8WR or Rola 8MX speakers in place of the 6WR, as 
featured in September Electronics Australia. 


Cabinet dimensions 211 x 131 x 81. 

Unit built, polished and wired in Rosewood 
Maple or Walnut—teak 15/ extra. 


Complete kit of parts less cabinet but including speakers, condenser, 
speaker silk. 


£ 17 / 10 /- 

resister, inductance, innabond padding and 


Freight 

extra. 


£ 9 / 15 /- 


Post and packing, 
15/ extra. 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. 


PHONE 71-2145 
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IH HI-FI STFRCO [QUIPMCNT BY CLASSIC 


WRITE 

FOR 

FULL. 

SPECIFI¬ 

CATIONS 



Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers. Both units have built in dual wave 
tuners. 


ALL 


UNITS 


FULLY 


GUARAN¬ 


TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 

• Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 16 
to 49 metres on short wave. $ EM84 tuning indicator giving accurate tuning with ease. Two channel tone control 
stage with separate bass and treble controls. 0 Input facilities with switching for external tuner—stereo pick-up—stereo 
or'mono tape recorder for recording or play back. 0 Stereo reverse switch. 0 Calibrated dial scales available for all 
States showing main stations in large type with separate scale for short wave using two dial pointers. • Chassis is 
mounted in attractive and durable metal case finished in grey with embossed control panel in black anil silver with 
matching knobs. 


PLAYMASTER 4 UNIT 


PLAYMASTER 101 UNIT 


WITH TUNER 


WITH TUNER 


m Output 8 watts per channel (16) watts. 

• Incorporating Ferguson grain oriented output transform¬ 
ers giving response of 20 to 30,000 cycles. 

© Valves, 4 6GW8. 12 VI 7, 6N8, 6AN7, F.M84, and two 
IN 1763 rectifiers. 

AMPLIFIER AM) TUNER €52/15/-. WITH GARRARD 
\l IOSI IM SI I RIO CHANGER AND TWO MAGNA- 
VOX 8WR SIT VKFRS. 

£ 69 / 10 /- 


0 Output 12 watts per channel (24 watts). 

• Incorporating Ferguson grain oriented output transform¬ 
ers giving a frequency response of 20 to 30,000 cycles. 

© Valves 4 6GW8, I2AX7, 6N8, 6AN7, EM84 and two 210 
rectifiers. 

AMPLIFIER AND TUNER £56/10/-. WITH GARRARD 
A15 STEREO CHANGER AND TWO ROI.A I2PX 
SPEAKERS, £79/10/. 


ALL PRICES FO R. SYDNEY 

PLAYMASTER AMPLIFIERS LESS TUNERS 

SPECIFICATIONS AS ABOVE (AMPLIFIER ONLY) 

101 UNIT £45/10/- No. 4 UNIT £42/-/- 



ALL PRICES F O R. SYDNEY. 


All Amplifiers are as above Illustration. 


PIONEER SM—B161—STEREO AMPLIFIER 



WITH TWO AM. AND S. W. TUNER 

0 14 VALVES PLUS 2 DIODES. 

• UN DISTORTED OUTPUT llw x 2 (American 
ratings). 

• RESPONSE 20 cps. to 30Kc. 

• INPUT GAIN, MAG. PICK-UP 2mv CRYSTAL 
3mv. 

© TWO A.M. TUNERS 535 to 1605 K.C. 

• SHORT WAVE TUNER 3.8 to 12 Me. 

0 TUNING INDICATORS COMMON TO BOTH 
D.C. and S.W. 

• TONE CONTROLS. SEPARATE BASS AND 
TREBLE CONTROLS. 

0 LOUDNESS CONTROL. 


PLUS DUAL 1010 Changer and Two 8" GOODMAN SPEAKERS 


99gns. 


1 OR SYDNEY. 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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WARY CHRISTMAS. Eddie Fisher 
Mono, Festival (Dot) ZL-31795. 

Interest: Yuletide vocal. 

Performance: For the most 

part good. 

Quality: Good. 

In this group of vocals, yuletide theme, 
iddie Fisher is at his best in the several 
lumbers where the emphasis is 
>n smooth voice production. Where he 
witches to rhythm, by way of variation, 
he end result is still good though not 
mtstanding. Less fortunate is his ven- 
ure into “My Favourite Things” which 
:ompares poorly with other familiar per- 
“ormances. Still, it’s only one of a dozen 
>dd: 

“Mary Christmas,” “White Christ- 
nas,” “Santa Claus Is Cornin’ To Town,” 
‘My Favourite Things,” “Have Yourself 
\ Merry Little Christmas,” “Silver 
Jells,” ‘The Little Drummer Boy,” “O, 
tfoly Night,” “Ave Maria,” “Do You 
-lear What I Hear,” “Silent Night,” 
‘Lullaby For Christmas Eve.” 

Technically, the recording is good. 

;w.n.w.) 


CHRISTMAS MOOD. The Knights- 
bridge Singing Strings Orchestra. 
Stereo, Festival SFL-931,711. 

Interest: Christmas and strings. 
Performance: Smooth, as expected. 
Quality: Good. 

Stereo: Normal spread. 

Selecting a Christmas program must 
pose problems of what to put in, and 
what to leave out. The Knightsbridge 
strings have minimised the problem by 
including a total of nineteen selections. 

On one side are well-known carols— 
Wenceslas, Manger, Noel, Bethlehem, 
Joy to the World, Herald Angels and a 
few more, adding up to ten in all. On 
the other side are nine Christmas songs 
—Drummer Boy, White Christmas, Ru¬ 
dolph and so on. 

The Knightsbridge Strings sound much 
like other massed string groups except 
that, in this selection at least, they get 
a little more weight than usual from the 
cellos. 

From an original release by Wayne 
Records, U.S.A., the quality to normal 
stereo standards. (W.N.W.) 


Instrumental, Vocal & Humour 


RUDDIGORE. Gilbert and Sullivan. 
The D’Oyly Carte Opera Company 
with chorus and orchestra conducted 
by Isidore Godfrey. Decca Ace of 
Clubs 12-inch mono, 2 discs: ACLA 
1193/4. 

Interest: G. and S. 

Performance: Orthodox, but bright. 
Recording: Very good. 

More Gilbert and Sullivan on Decca’s 
conomy label, from the well-known 
TOyly Carte company under Isidore 
jodfrey. “Ruddigore” is perhaps not 
mong the best of G. and S. works, 
»ut it includes some delightful music, 
he performance on these discs is quite 
rthodox, as one would expect, but the 
rchestra and Godfrey bring it to life 
ith their bright and lively playing. 
The principal soloists are Martyn 
reen (Sir Ruthven Murgatroyd), Leo- 
ard Mitchell (Rose Dauntless), Mar¬ 
ket Mitchell (Rose Maybud) and Ann 
•rummond-Grant (Mad Margaret). All 
ng quite competently, although none 
em to succeed in bringing their role 
> vigorous life. 

Recording quality on the two discs 
very good, with low noise and dis- 
•rtion. The discs are not coupled; one 
is the first two sides, the other the 
maining two- 

In all, an orthodox but bright per- 
rmance of “Ruddigore,” well recorded 
id representing good value on an 
onomy label. (J.R.) 

★ ★ ★ 

POPULAR CLASSICS FOR 
ORCHESTRA. Johannes Fehring 
and his orchestra. Hans Grotzer, 
violin. Stereo, Festival SFL-931,650. 
(Also available in mono Fl-31,650). 
Interest: Light, light classics. 
Performance: Breezy. 

Quality Excellent. 

Stereo: Normal. 

If the name of Johannes Fehring is 
familiar, it’s because his activities are 
itred mainly in Germany and Switzer- 
id. According to the jacket notes, 
lannes Fehring (his real name is Fern- 
:h) is Austrian by birth. He began 
play the piano at five, compose at 


12 and later took up serious musical 
studies. 

He formed a jazz orchestra in 1948, 
which soon began to feature in Euro¬ 
pean radio and television. About four 
years ago, he formed a new orchestra, 
built around prominent jazz musicians, 
to play jazz, “cultivated dance music” 
and, presumably, arrangements of such 
other items as might take their fancy. 

About 18-strong, the orchestra pre¬ 
sents here a pleasant program of popu¬ 
lar light classics, with Hans Grotzer’s 
very facile violin well to the fore: 
“Hora Staccato,” “Song Of India,” 
“Sabre Dance,” “Mattinata,” “Polonaise 
in A,” “Intermezzo,” “Ritual Fire 
Dance,” “Serenade,” “Anitra’s Dance,” 
“Hungarian Rhapsody No. 2,” “Poeme 
And Idylle,” “Warsaw Concerto.” 

From an original recording by Elite 
Special, Switzerland, the quality is very 
clean and free from noise or distortion. 
A disc that should appeal strongly to 
those who like tuneful morsels from 
the classics or near-classics. (W.N.W.). 
★ ★ ★ 

MUSIC OF MATTHEW LOCKE for 
Voices and Viols. The Elizabethan 
Consort of Viols, directed by Den¬ 
nis Nesbitt, and The Golden Age 
Singers directed by Margaret Field- 
Hyde. With Roger Pugh, harpsi¬ 
chord. Westminster 12-inch stereo, 
SWC-931,562. Also in mono on 
WC-31-562. 

MUSIC FOR VOICES AND VIOLS in 
the time of Shakespeare. The Eliza¬ 
bethan Consort of Viols, directed 
by Dennis Nesbitt, and the Golden 
Age Singers directed by Margaret 
Field-Hyde. With Roger Pugh, 
harpsichord, and Hermann Leeb, 
lute. Westminster 12-inch stereo, 
SWC-931-559. Also in mono, on 
WC-31-559. 

Interest: 16-17th century music. 
Performance: Warm but authora- 
tative. 

Recording: Excellent. 

Stereo Quality: Smoothly spread. 

Two charming but quite erudite 
collections of songs and music from the 
16th and 17th centuries. The first has 


M.B.H. 

STEREO 

The Australian 
manufactured 
Pick-Up rivalling 
The World's Best 


MODEL "L" HEADS 
REVEAL HIDDEN 
DIMENSIONS IN YOUR 
STEREO AND MONO 
RECORDINGS 

• “Equidyne” Arm Principle gives 
greatly improved tracking with 
resultant lower stylus wear. 

• Frequency Response for both 
stereo and monaural—plus or 
minus 3DB-20 to 20,000 c.p.s. 

• Available for 1 i and 3 gramme 
tracking. 

• Vertical and Lateral Compliance 
—15 x 10— 6 for 3 gramme heads 
and 25 x 10— 6 for 11 gramme 
heads. 

• High Output Voltage—Less Back¬ 
ground Noise. M.B.H. heads have 
voltage outputs averaging 3 to 4 
times higher than most magnetic 
stereo heads. For a recorded level 
of 5cms/second, the L50K heads 
have an output of 22 millivolts. 

• M.B.H. heads are designed with a 
15 degrees tracking angle in ac¬ 
cordance with the international 
agreement for a vertical recorded 
angle of 15 degrees. 

Write for Brochures and Prices. 

WILLIAM WILLIS 

and CO. PTY. LTD. 

428 ELIZABETH STREET, 

MELBOURNE, C.l. PHONE 34-6539 
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EKGO-STYLUS 

RADIOGRAM NEEDLES 


An ideal XMAS GIFT 
Diamond or Sapphire 

• The fine qualifies of EKCO- 
STYLUS will certainly be ap¬ 
preciated. 

• CRAFTSMANSHIP is a 
TRADITION with an EKCO- 
STYLUS. 

• Your records are V.I.P.'s and 
require every consideration 
to prolong their lives—EKCO- 
STYLUS will do just that! 

• EKCO - STYLUS are fully 
GUARANTEED 

Full range Diamond or Sapph¬ 
ire 

Stereo L.P. Std. 

Retipping a Specialty 

Available from all good 
Music Houses 

Enquiries: 


ERNEST KUENZLI PTY. LTD. 

60 HUNTER STREET, SYDNEY, N.S.W. 

TELEPHONE 28-6991 


a number of instrumental pieces an 
songs from the pen of Matthew Lock 
(born c. 1630, d. 1677), while the secon 
has madrigals, lute pieces, folk tunes an 
other works by Wilbye, Ferraboscc 
Johnson, Dowland, Edwards, Morlej 
Deering, Cornysh, Munday and Weelkes 
Both make most intriguing and pleasan 
listening. 

The Locke disc includes “Suite ii 
D Minor” for four viols, “A New Year’ 
Song,” “Suite in D Minor” for thre 
viols, “Cantate Domino,” “Glees” fo 
three voices* “Suite in G Major” fo 
four viols, and the delightful “Song o 
Echoes.” 

Perhaps a little wider in its appea 
the second disc includes “Greensleeves, 
Wilbye’s “The Lady Oriana,” Ferra 
bosco’s “I Saw My Lady Weeping, 
Deering’s “The Cryes of London,” Mor 
ley’s “It Was a Lover and His Lass, 
and Cornysh’s “A Robyn Gentil Robyn. 

As one might expect, the playing an< 
singing is warmly committed. And ii 
both cases the recording is of excellen 
quality, with not a trace of distortioi 
or noise to detract from the per 
formance. 

Both discs should have a strong ap 
peal to lovers of early music, and cai 
be unreservedly recommended. (J.R.) 

★ ★ ★ 

THE GREAT JEWISH MELODIES 
Cyril Ornandel and the Starligh 
Symphony. M-G-M 12-inch mono 
E-4237. 

Interest: Jewish folk melodies. 
Performance: Warm. 

Recording: Excellent. 

A collection of well-loved Jewis! 
melodies, with a serious attempt t 
capture the poignancy and humanity s 
integral in much of this music. Th 
arrangements are smooth but light an 
bouffant in texture, and the playing i 
warm. 

The melodies are “Eli, Eli,” “Raisir 
and Almonds,” “Papirossen,” “Shein \ 
Di L’Vone,” “A Breevele Der Mammen 
“I Love You Much Too Much,” “Oil 
Pripetshik,” “Joseph! Joseph!”, “Whei 
Can I Go?”, “Wus Geven Is Geven 
“My Yiddishe Momme,” “Havah Neg 
lah,” and “Tzena, Tzena.” 

They make very warm listening, ar 
the recording quality is excellent; 
disc which can be recommended to a 
those who love Jewish tunes. (J.R.) 

★ ★ ★ 

MARCHING MOOD, The Knight 
bridge Singing Strings. Stereo, Fe 
tival SFL-931,716. (Also avaiiab 
in mono.) 

Interest: Stirring marches. 
Performance: Bright. 

Quality: Excellent. 

Stereo: Good spread. 

The excellent and unusual arrang 
ment of the numbers presented mak 
this an outstanding disc. On one 
two occasions the balance of the orch< 
tra tends to lean a little too heavi 
on the violins but this is not unexpect 
and may be overlooked in the genei 
excellence of the performance. 

The marches played are: “Scotia 
The Brave,” “Yellow Rose of Texas 
“Colonel Bogey,” “Anchors Aweigl 
“British Grenadiers,” “Volga Boatmer 
“Under The Double Eagle,” “When T 
Saints Go Marching In,” “Marchi 
Strings,” “Waltzing Matilda,” “Knigh 
bridge March,” and “Deep In The He* 
of Texas.” 

The rendering of the “Knightsbrid 
March” and “Under the Double Eagl 
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lakes these two tracks my top selection 
■om this disc while the stirring arrange- 
lent of the “Volga Boatmen’* is a relief 
*om the dirge-like treatment often ac- 
orded to it. 

For a lively toe-tapping record this 
isc would be hard to ignore. (K.W.) 

★ ★ ★ 

JOLDEN WALTZES. Billy Vaughn 
and his orchestra. Stereo, Dot 
(Festival). SZL-931,707. (Also avail¬ 
able in mono. ZL-31,707.) 

Interest: Listening, dancing. 
Performance: Very, very smooth. 
Quality: Absolutely clean. 

Stereo: Normal spread. 

I may as well confess that I’m a 
tier for Billy Vaughn’s gentle rhythm 
nd smooth, singing sax. Devoted as 
ere to old-time waltzes, the music is 
moother and more melodic than ever, 
md, of course, if you want to turn 
le lights low and “take your partner,” 
’s eminently suitably for dancing. 

The titles: “Just A’Wearyin’ For You,” 
Missouri Waltz,” “My Buddy,” “Meet 
le Tonight In Dreamland,” “Melody Of 
ove,” “Beautiful Ohio,” “Girl Of My 
)reams,” “Silver Moon,” “Let Me Call 
r ou Sweetheart,” “Three O’Clock In 
he Morning,” “The Waltz You Save 
or Me,” “Tennessee Waltz.” 
Recommended. (W.N.W.) 

★ ★ ★ 

HE MAGIC MUSIC OF HOLLY¬ 
WOOD. Carmen CavaMaro, piano, 
with occasional percussion accom¬ 
paniment. Stereo, Festival SDL- 
931,742. (Also available in mono 
DL-31,742.) 

Interest: Music from films. 
Performance: Good. 

Quality: Good. 

Stereo: Not very significant. 

A capable presentation by Carmen 
avallaro of music from the movies, 
ost of it in leisurely mood. About 50 
r cent of the music has a percussion 
companiment which helps to enliven 
e sound. 


The track titles: “Days of Wine and 
Roses,” “Call Me Irresponsible,” “Char¬ 
ade,” “Almost There,” “Next Time,” 
“All the Livelong Day,” “Dear Heart,” 
“Wives and Lovers,” “More,” “I Will 
Wait For You,” “Love Theme from The 
Carpetbaggers',” “Madrigal.” 

Definitely background music for pipe- 
slippers and a book. (K.W.) 

★ ★ ★ 

MOON OVER NAPLES. Billy Vaughn 
and his orchestra. Stereo. Dot 
(Festival). SZL-931,789. Also avail¬ 
able in mono ZL-31,789.) 

Interest: Popular melodies. 
Performance: Very smooth. 

Quality: Good. 

Stereo: Well spread. 

This record should have wide appeal 
to music lovers. All the tracks featured 
are well-known melodies of high merit, 
ably presented by this combination and 
highlighted by the sparkling sax of Billy 
Vaughn. Of further appeal is the 
arrangement of the numbers presented. 

Fans of the late Glen Miller should 
recognise the style that he made 
famous. Jerry Gray, composer of 
“String of Pearls,” Milt Rogers and 
Billy Vaughn co-operated in the selec¬ 
tion and arranging of the scores to give 
the final smooth presentation in the Glen 
Miller style. Significantly, the melodies 
chosen were never performed by Glen 
Miller during his lifetime, so that there 
is some latitude for arguments as to how 
he might have arranged them. 

The selections presented on this re¬ 
cord are: “Moon Over Naples,” ‘To¬ 
night,” “Anniversary Song,” “Any Time,” 
“Love,” “The Sound of Music,” “A Walk 
in the Black Forest,” “Red Roses For 
a Blue Lady,” “My Love Forgive Me,” 
“Please,” “I Left My Heart in San Fran¬ 
cisco” and “Goldfinger.” 

The excellence of all tracks makes it 
difficult to select one as more outstand¬ 
ing than any other. However, it was a 
pleasure to listen to the smooth presen¬ 
tation of “Goldfinger” as compared with 
another record recently reviewed. (K.W.) 


BACKGROUND MOODS. Music For Your 
Every Mood. Reader’s Digest 10- 
Record Album, Mono or Stereo; with 
extra Bonus record. Recorded by RCA 
Dynagroove. 

Interest: Music in many moods. 
Performance: Uniformly good. 

Quality: Virtually flawless. 

Stereo: Excellent spread, definition. 
This is a real musical smorgasbord, from 
which the listener can nibble or feast at 
will. On its twenty sides is music selected 
to fit as many moods. In fact the list of 
uch moods is quite a study in adjectives: 
Moonlight — haunting — bewitching — 
slues—intimate—carefree — romantic 
— wistful — sparkling — joyous — 
swinging—etc. In all, it adds up to 
£0 sides, 7 hours of listening and 117 
ndividual selections. 

The music itself is as widely varied 
is the moods—sides featuring roman¬ 
ce vocals, dance music, latin, swing, 
ind so on, through to full orchestras, 
or the light classics. 

An attractive brochure, which ac- 
:ompanies the album, lists the music 
ind introduces a novel “Program” 
flan, taking advantage of the sequence 
of sides. For “Dining By Candlelight,” 
he suggestion is to put records 1 to 
5 on the changer, side 1 uppermost, 
md to play with the volume well 


down. A variety of other program 
suggestions are listed, ending with 
“Listen While You Work,” involving 
a sequence of brighter sides, played at 
higher volume. 

The bonus record is an LP of well 
played film themes, which is well 
worth having in its own right. 

As noted above, the technical 
quality of all the discs is first rate, 
the sound being quite unmarred by 
noise or distortion. Your choice of 
this album, as compared with others 
listed by Reader’s Digest, can simply 
be on the basis of the music itself. 
(W.N.W.), 




GIFTS 

for 

Improving 

Stereo 

Systems 

COVERS. Clear smoky plastic covers 
are available for S.R.T. and Labcraft 
turntables imported from Denmark. The 
605 type suits either B & O or All bal¬ 
ance arms with or without microlift. 
The 643 model will also fit a 523 V if 
the arm is removed slightly off the 
rest . (£5/15 for 605 cover, £2/16 for 
643). 

RECORD CLEANING BRUSH. The 
"P.N.A." (Polydore necessaire anti 
static) is recommended by Deutche 
Grammaphon and they should know! 
A slight trace of "anti-static" helps 
to prevent attraction of dust. Stylus 
cleaning brush included (9/9). 

ARM LIFT. The B & O oil damped 
pick up lift will lower your Stylus gen¬ 
tly. Fits B & O arms(£5/l2). Available 
also to suit All balance arms (£7/11 ). 

PRE-AMP. S.R.T. Hi-Fi all-Transistor 
Stereo pre-amplifiers with compensation 
for magnetic cartridges are available 
for 605 or 648 F turntables. These 
motors have windings to provide power 
for the pre-amp which fits under the 
turntable. For other turntables use our 
special power transformer.(£IO/!7 for pre¬ 
amp. £2/5 for transformer). 

MAGNETIC PICK-UP. Changing from 
crystal or ceramic to a B & O S.P.I. 
magnetic cartridge will improve sound 
and protect records. (£5/9),Also fit an 
S.R.T. pre-amp if you do not already 
have one. 

QUALITY SPEAKERS. B & O speaker 
systems have built-in crossovers and 
give clean sound without noticeable dis¬ 
tortion. From £26. Other makes also 
available. 

Enquire from your Hi-Fi Dealer 

Imported and Distributed by 

G.R.D. INSTRUMENTS 

Pty. Ltd. 

6 Railway Walk, 
CAMBERWELL, VIC. 
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SYDNEY'S MOST EXPERIENCED 

-FI SPECIALISTS 



LENCO GL88 transcription 
turntable with ORTOFON 
SME 212 pick-up arm and 
SHURE M44-7 stereo cart¬ 
ridge — diamond stylus 

£50 

THORENS T0135 transcrip, 
tion player complete with 
SHURE M44-7 stereo cart¬ 
ridge diamond stylus. 1 only 
ex demonstration. 

£59 

THORENS TD 121 transcrip¬ 
tion turntable with B and O 
complete pick-up—diamond 
stylus . 

m 

oo 

** 

a 

LENCO GL88 transcription 
turntable with Band O stereo 
pick-up. diamond stylus . 

£40 

SPECIAL FOR THE EN¬ 
THUSIAST! THORENS TD 

124 transcription turntable 
complete with SME 3012 
series II pick-up arm and 
SHURE VIS cartridge. 1 only 
ex demonstration. Normal 

value — £171. 

Special price for Xmas . . . 

£139 

PEAK TRM 7 transistorised 
amplifier — GARRARD AT6 
MK. II changer with ceramic 
cartridge, diamond stylus OR 
GARRARD SP 25 player — 
2 WHARFEDALE 8 inch twin 
cone loudspeakers. 

£65'5'- 

Well known STAR SA 30 
amplifier—GARRARD AT6 

MK. II changer — ceramic 
cartridge with diamond 

stylus — 2 WHARFEDALE 
8 inch loudspeaker . 

£82'10 # - 

STAR SA30 amplifier — 
GARRARD SP 25 player — 
SHURE magnetic cartridge, 
diamond stylus —-- 2 

WHARFEDALE twin cone 
loudspeakers . 

£102 

PEAK TRM 40 transistorised 
amplifier — 12 watts per 

channel — GARRARD SP 
25 player — SHURE M44-7 
stereo cartridge-magnetic- 

diamond — 2 WHARFEDALE 
10 inch loudspeakers 

£114 

PIONEER SMB 161 tuner/ 
amplifier — either GAR¬ 
RARD AT6 changer OR GAR- 

RARD SP 25 player with 

SHURE M 44-c stereo mag¬ 

netic cartridge 2 WHARFE¬ 
DALE 10 inch twin cone 

loudspeakers . 

£122 

PEAK TRM 40 transistorised 
amplifier —12 watts per 

channel — GARRARD Lab. 
80 player — SHURE M44-7 
or M44 G stereo magnetic 
cartridge — 2 WHARFE¬ 

DALE 10 inch twin cone 
loudspeakers . 

£157 



p ms 



PIONEER SMB 161 tuner 
amplifier—LABCRAFT 605 

L turntable — ALL BAL- 
ANCE pick-up arm — 
SHURE M3D stereo magnetic, 
cartridge diamond stylus — 
2 WHARFEDALE 10 inch 
twin cone speakers ... 


£137 10 


PIONEER SMB 161 tuner 
amplifier — LENCO GL 88 
turntable — ORTOFON SME 
212 pick-up arm — SHURE 
M44-7 cartridge — 2 

WHARFEDALE 10in twin 

cone loudspeakers 

£139 

THORENS TD 135 Swiss 
quality player — SHURE 
M55E (elliptical) cartridge 
LEAK stereo 30 transistor- 

ised amplifier. 

Speaker extra and to your 
choice. 

£196 

PEAK TRM 40 amplifier. 
DUAL 1009 player — 

SHURE M44-G cartridge dia¬ 
mond stylus — 2 WHARFE¬ 
DALE 10 inch speakers 

£133 

THORENS TD 135 Swiss 
quality player — SHURE 
M44-7 stereo cartridge. 2 
WHARFEDALE 10 Inch 

speakers . 

£159 

Complete stereogram (ncludes 
control and speaker cabinets) 
comprises ROLAND FAX- 
150 tune amplifier — GAR¬ 
RARD SP 25 or AT 6 player 
units — SHURE M44 series 
magnetic cartridge — 2 

WHARFEDALE 10 inch twin 
1 cone speakers. Complete 

price. 

£166 

Complete stereogram includ- 
|| ing control and speaker en- 

Closures comprising —— 

PIONEER SMB 161 tuner 
amplifier — DUAL 1009 
player-changer — SHURE 
M44-7 magnetic cartridge— 

2 WHARFEDALE 10 inch 
loudspeakers . 

£18510 

Complete stereogram indud- 
ing control cabinet and 
speaker enclosures comprising 
ROLAND FAX 150 tuner- 
amplifier — DUAL 1010 Hi 
Fi record changer — 2 

WHARFEDALE 10 inch loud¬ 
speakers . 

£156 

Complete STEREO-TAPE- 

GRAM including control 

cabinet and speaker en¬ 
closures comprising — 

PIONEER SMB 161 tuner- 
amplifier — SONY 250A 
transistorised tape deck — 
DUAL 1009 player'charger 
— SHURE M44-7 stereo 
cartridge — 2 WHARFE¬ 

DALE 10 inch loudspeakers 

£290 



ABBOT 


ELECTRONICS PTY. LTD. 

NEW STORE FOR STEREO 
432 KENT ST., SYDNEY, 29-8580 
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NIGHTCAP WITH GEORGE 
FEYER—His piano, his voice, his 
show. Recorded “live” at the Cafe 
Carlyle, Hotel Carlyle, New York 
City. Festival 12 inch stereo. SDL- 

931.706. Also in mono, on DL- 

31.706. 

Interest: Popular piano/vocal. 
Performance: Bright, versatile. 
Recording: Excellent. 

Stereo Quality: Smooth. 

An evening at Cafe Carlyle, in New 
ork, with the piano and voice of the 
jrsatile George Feyer. Bright yet not 
>o vivacious, Feyer’s somewhat dry and 
:hmaltz-free presentation seems ideally 
jited to late-evening entertainment. Or 
>r that matter, entertainment at any 
me . . . 

The items presented are “I Wish You 
ove,” “Alley Cat,” “Thank Heaven For 
ittle Girls,” “Love Theme from ‘Sam- 
m and Delilah,’” “Camelot Medley,” 
Hlello, Dolly!”, “More,” “Girl From 
ranema,” “I’ve Grown Accustomed to 
er Face,” “Never on Sunday” and “ ’Til 
omorrow.” They make very smooth and 
ieasant listening, particularly the hum- 
rous multi-style rendition of “Never 
n Sunday.” 

The recording is of excellent quality 
iroughout, and the stereo is smooth. 

•R-) ★ ★ ★ 

ERNANDO SOR: 20 Studies for 
Guitar. Jose Luis Gonzalez* CBS 
Masterworks 12-inch mono, 
BR 235128. 

Interest: Classic guitar. 

Performance: Disciplined. 

Recording: Excellent. 

For fairly serious lovers of the classic 
litar, this one, but for those in this 
itegory a truly delightful disc indeed, 
wenty studies from the pen of Fer- 
mdo Sor, selected and edited by 
ndres Segovia and played with dis- 
plined vigour by the latter’s pupil and 
otege, Jose Luis Gonzalez. As most 
itar-lovers will be aware, Senor Gon- 
lez came to Australia in 1962 and 
still teaching and giving recitals out 
re. 

Although the Sor studies may be 
garded mainly as dishes for the student 
i scholar rather than for the dilettante, 
ien played by a virtuoso of Gonzalez’ 
fibre they can and do make most 
tertaining listening The restless but 
itly controlled rhythms quite enchant 
i mind and ear. 

The recording is of excellent quality, 
:h negligible noise and distortion. 
Serious lovers of the guitar and 
dents would be well advised to give 
s disc a hearing. It’s a beauty! (J.R.) 
★ ★ ★ 

1 EVENING WITH BELAFONTE/ 
MAKEBA—Songs From Africa. 
“Train Song,” “In The Land Of The 
Zulus * “Hush, Hush,” “To Those 
We Love,” “Give Us Our Land,” 
“Beware, Verwoerd,” “Gone Are 
My Children,” “Hurry, Mam, 
Hurry,” “My Angel,” “Cannon,” 
“Lullaby,” “Show Me The Way, 
My Brother.” RCA “Dynagroove,” 
Stereo. LSP-3420. (Also available 
in mono). 

Interest: You tell me! 

Performance: Good but . . . 
Quality: Excellent. 

Stereo: Even spread. 

Vith the last Makeba disc which I 
ewed (“Makeba Sings” LSP-3321) I 
c the opportunity to criticise Miss 
ceba for presenting the bulk of the 
ibers in her native tongue. I’m 
er afraid the same criticism must 


apply to this latest Belafonte/Makeba 
effort. 

In this disc these two fine perform¬ 
ers present a group of numbers which 
are drawn from contemporary African 
music and folklore and aimed directly at 
the South African Government’s stringent 
policy of apartheid. Like many folk¬ 
songs, these numbers do not have a suf¬ 
ficiently strong melodic line to entirely 
hold one’s interest and they must there¬ 
fore depend on verbal communication. 
When the latter is not present the songs 
become a meaningless repetition of 
monotonous phrases. 

Both Makeba and Belafonte are 
artists for whom I have a great deal 
of respect and I sympathise with their 
cause. Despite this, however, I am un¬ 
impressed by their joint efforts on this 
disc. 

The audio quality of the disc is well 
up to the usual RCA “Dynagroove” 
standard and the stereo has a nice, even 
spread. (K.W.J.) 

★ ★ ★ 

12 IMMORTAL CLASSICS. AI Jolson, 
Vocal, with orchestra and chorus. 
Mono, Festival DL-31,695. 

Interest: Famous singer. 
Performance: Entirely characteris¬ 
tic. 

Quality: Reasonable. 

If any evidence is required as to the 
popularity of the late Al Jolson, one 
has only to read the cover of this pre¬ 
sent release, which lists no less than 
12 other L.P.’s in the current Festival 
catalogue. And the numbers on these 
albums are all so well known that it 
would be difficult to suggest many that 
aren’t classics. 

Side 1 on this disc begins with what 
sounds like a relatively recent recording 
of “Some Enchanted Evening.” Then 
follows five tracks, more dated in sound, 
but perhaps more characteristic of the 
singer, apparently dubbed from network 
radio shows: “The Best Things In Life 
Are Free,” “Chicago,” “That Certain 
Party,” “Roses Of Picardy,” and “De 
Camptown Races.” 

On side 2 the final track “Beautiful 
Dreamer” is disappointing but the pre¬ 
ceding tracks will please Jolson fans no 
end: “That Old Gang Of Mine,” “Just 
One Of Those Things,” “I’ll Be Seeing 
You,” “I’m Always Chasing Rainbows,” 
and ‘Without A Song.’’ 

Thirteen current L.P.’s That’s not bad 
going. (W.N.W.) 

★ ★ ★ 

THE BEST OF THE INK SPOTS. 
Festival 2-disc set, boxed; 12-inch 
mono, DL-31,676-7. 

Interest: Popular quartet. 
Performance: Smooth, as ever. 
Recording: Variable, good. 

Although the Ink Spots may not be 
familiar to the present younger genera¬ 
tion, those a little more advanced will 
no doubt remember their famous har¬ 
monisation and smooth arrangements. 
For these, and for those who would 
like to find out just how they sounded, 
this two-disc set of their most notable 
songs will be of considerable interest. 

The two-dozen tunes presented in¬ 
clude “If I Didn’t Care,” “We Three,” 
“My Prayer,” “I Don’t Want to Set 
the World on Fire,” “To Each His Own,” 
“Street of Dreams,” “The Gypsy,” 
“When the Swallows Come Back to 
Capistrano,” “We’ll Meet Again,” “No 
Orchids for My Lady” and “It Is No 
Secret.” 

Although the recordings are somewhat 
dated, the quality is generally quite 
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Peter Clark says: 


"Our Tape 
Recording Prices 
are LOWER than 
any Discount 
or Chain Store" 

This is our policy: Tape Recorder Prices 
that CANT BE BEATEN. Please test us. 
Compare our prices, up to £80 trade-in, 
after-sales service, every benefit offered 
by Magnetic Sound, with any Discount 
House or Chain Store in Sydney. Ask 
for our price on the machine of your 
choice. Mono or Stereo. 

• AKAI • SONY 

• NATIONAL • PHILIPS 

• FERGUSON 

YOU NAME IT—WE'VE GOT IT 

♦ 


Your old Recorder could be worth 
half the cost of a new Stereo! 

C -*jntry readers writ# for your special 
cash discount! 

♦ 


Tape Lending Library 

You become an automatic free member 
of Peter Clark’s Tape Lending Library 
when you buy a new tape recorder from 
Magnetic Sound. Hundreds of American 
recordings of favourite classics, pops, 
musicals, etc., on 4-track tapes, mono 
or stereo, 3i or i.p.s. 

♦ 

REPAIRS 


Magnetic ..Sound's Tape ..Recorder 
Repairs are the best and most reas¬ 
onable. 7-day service. 


TtlaifuetwSmmd 


INDUSTRIES 


387 GEORGE STREET (2 doors from Kodak) 
29-3371 
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BASF 

. . . the recording tape 
the world prefers! 


The next time you tape 
record, use BASF 
recording tape—for 
authentic sound. BASF’s 
mirror finish ensures long 
life for your recording 
and playback heads. 



Visit the new 
BASF TAPE RECORDING 
INFORMATION CENTRE 
AT 

CHAPMAN HOUSE 

210 CLARENCE STREET, SYDNEY 


CUTTER BOX 

complete tape editing kit for th 

perfectionist. 

Contains: 

if Semi-automatic splicer (improved 
model). 80' reels of leader tape 
in red-green-white. 

ir 50 x 6" strips of switch foil. 

if 1 reel .7" x 33' splicing tape, tape 
clips, spool labels and marking 
pencil. 



PRICE! £ 617 '- 


80 pages of helpful hints and facts on tape recording. Learn 
more about your fascinating hobby and get even fuller enjoyment 
from the exciting world of sound. From most BASF dealers for 
6/- or direct from Box 882, G.P.O., Sydney, for 6/9. 


1 

1 

AUSTRALIAN DISTRIBUTORS 

MAURICE CHAPMAN & CO. 

PTY. 1 

LTD. 
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124 ELECTRONICS Australia, December, 19 

















good. Only occasionally is one aware 
of restricted response or dynamic range, 
and then not markedly so. « 

For Ink Spots lovers, recommended. 

(J.R.) 

★ ★ ★ 

THE BEST OF EDDIE FISHER. With 
Hugo Winterhalter and his orches¬ 
tra Stereo, RCA LSP-3375 (Also 
available in mono LPM-3375). 

Interest: Star in the making. 
Performance: Well sung. 

Quality: Clean but treble predomi¬ 
nant. 

Stereo: The simulated variety. 

At the height of his recording career, 
Eddie Fisher — according to RCA — 
:ame up with a succession of twenty- 
3ne smash hits, some of which topped 
the magic million. The twelve tracks on 
this album are from this winning run, 
reprocessed from the original recordings: 

“Anytime,” “Oh, My Papa,” “Heart,” 
Trust In Me,” “Lady Of Spain,” “I’m 
Walking Behind You,” “Tell Me Why,” 
Tm Yours.” “I Need You Now,” 
‘Wish You Were Here,” “Thinking Of 
You,” “Fanny.” 

And very smooth they are, sung in a 
voice that is aptly described in the notes 
as “fresh, singing ... without tricks 
and gimmicks.” 

Technically, the stereo reprocessing 
:onsists largely of splitting the original 
mono sound — treble on the left, middle 
and bass on the right — as you can 
readily discover by swinging the balance 
control. It does help the sound along, 
[hough RCA could have gone one better 
)y adding a touch of reverberation. 
Nevertheless, the sound is quite clean 
tnd offers no impediment to the enjoy- 
nent of these songs from Eddie Fisher 
s a rising star. (W.N.W.) 

★ ★ ★ 

L TRIBUTE TO JOHN McCORMACK. 
Vocal by Darryl Stewart. Mono, 
Festival FL-31,750. 

Interest: Popular melodies. 
Performance: Pleasing. 

Quality: Good. 

To present the songs as sung by the 
ite John McCormack — and do them 
istice,— requires outstanding talent, 
he selection of Darryl Stewart for the 
>le is vindicated bv the performance 
ven on this record. His style and enun- 
ation allow one to relax and share the 
tried emotions on which these well- 
lown melodies are based. 

The track titles: “Mighty Lak’ a Rose,” 
Somewhere a Voice is Calling,” “My 
oonlight Madonna,” “Believe Me If 
11 Those Endearing Young Charms,” “I 
now of Two Bright Eyes,” “Just For 
)day,” “Passing By,” “A Brown Bird 
Aging,” “Silver Threads Among the 
nld,” ‘Til Walk Beside You,” “I Hear 
nu Calling Me,” “Bird Songs at Even- 
le.” 

For those people who like a sentimen- 
song this disc, with its smooth pre- 
itation, should prove popular. (K.W.) 

★ ★ ■ ★ 

«N JACOB NILES — Folk Balia- 
deer. Produced by Brad. McCuen. 
RCA Vintage Series, 12inch mono, 
LPV-513. 

Interest: Vintage folk music. 
Performance: Committed. 

Recording: Old, but good. 

For folk music lovers and historians 
a collection of historic English and 
Pttish folksongs, from the famous coi¬ 
tion of Dr Francis Child, as sung by 
: eminent American balladeer John 


Jacob Niles in 1939-41. RCA have 
re-mastered the recordings, and produced 
a disc which no doubt sounds much bet¬ 
ter than the original discs. 

The songs presented, and their Child 
catalogue numbers, are: “Love Henry” 
(No. 68), “Old Goodman” (No. 274), 
“The Maid Freed from the Gallows” 
(No. 95), “Edward” (No. 13), “Jimmy 
Randal” (No. 12), “The Ballad of Bar¬ 
berry Ellen” (No. 84), “Bonnie Farday” 
(No. 14), “The Cherry Tree” (No. 54), 
“The Gypsy Laddie” (No. 200), and 
“Mary Hamilton” (No. 173). Numbers 
68, 274, 95 and 14 have never been 
released before. 

Of particular interest is Niles’ “moun¬ 
taineer tenor” singing, with the melodic 
line maintained at the upper extreme of 
his compass. It produces a tension and 
drama which matches the songs quite 
well. 

Deserves a place in the collection of 
all serious folkie fans — recommended. 
(J.R.) 


POPULAR JAZZ 

THE BENNY GOODMAN STORY. 
Music recorded for the sound¬ 
track of the motion picture of the 
same name. “Let’s Dance,” “Down 
South Camp Meetm’,” “King Por¬ 
ter Stomp,” “It’s Been So Long,” 
“Roll E’m,” “Bugle Call Rag,” 
“Don’t Be That Way,” “You Turn¬ 
ed The Tables On Me,” “Goody 
Goody,” “Slipped Disc,” “Stompin’ 
At The Savoy,”, “One O’Clock 
Jump,” “Memories Of You,” 
“China Boy,” “Moonglow,” “Ava¬ 
lon,” “And The Angels Sing,” “Jer¬ 
sey Bounce,” “Sometimes Fm 
Happy,” “Shine,” “Sing Sing Sing.” 
Festival, Stereo. SDL-931,656 and 
SDL-931,657. 

Interest: Complete Goodman. 
Performance: Impeccable. 

Quality: Quite good. 

Stereo: Fair. 

As I recall the “Benny Goodman 
Story” it was notable for its rather 
mediocre acting and weak story line but 
with sufficient good jazz being played 
to almost compensate for the above 
mentioned deficiencies. 

As a Goodman fan of long standing 
I must say I enjoyed this album a great 
deal more than I did the original movie, 
and so too, I imagine, would most other 
jazz enthusiasts with similar “Good- 
manish” tastes. 

As the number titles show, the disc 
features ail of the best tunes from the 
movies and presents, in fact, a “thumb¬ 
nail” sketch of Goodman’s career, from 
his early trio and quartet days through 
to his wonderful big band of the 30’s 
and later. For those who missed the 
movie this one is especially well worth 
a listen. 

A look at the personnel on the discs 
reveals such illustrious names as Teddy 
Wilson, Gene Krupa, Babe Russin, Stan 
Getz, Conrad Gozzo, Harry James, 
Buck Clayton, Urbie Green, Hymie 
Shertzer and Lionel Hampton. 

The audio quality of the disc is very 
good and the stereo effect fair although 
I did notice some distinct “hole in the 
middle” with the latter and am inclin¬ 
ed to think it may be a reprocess job 
on the original sound. This, however, 
will not worry those with a musical in¬ 
terest in the discs. (K.W.J.) q 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players-—speakers—tape decks. 

DECEMBER SPECIALS 


Special “package deal” 
quotes based on Pioneer, 
Star or Sansui units. 


NEW D.P. SLIMLINE enclo¬ 
sure to suit lOin and 12in 
speakers, size: 26 x 18 x 71. 

£9/5/ 

Cabinet Kit only . . . . £5/5/ 
MAGNAVOX or ROLA design 
slimline cabinet with 8 WR or 
8 MX speaker fitted, £12/12/6 
Cabinet Kit only .. .. £5/5/ 
STANDARD design slimline 
cabinet (1.5 CF) with dispersed 
port, complete with either 
Wharfedale Super 8 RS/DD or 
Goodmans Twinaxiette 8 

speaker. .. £20/7/6 

Cabinet Kit only. £5 

GOODMANS design 3 CF 
cabinet with tunnel, and Twin- 
axiom 10 speaker, lin material 

. £27 

Cabinet Kit only .. .. £8/10/ 
WHARFEDALE design 3 CF 
cabinet (R3) and Golden 10 
speaker. Jin material £27/10/ 
Cabinet Kit only . . .. £8/10/ 
Available in Maple , Walnut 
or Rosewood colours. Best 
lacquer finish. Teak veneer. 
10/- extra on all cabinets except 
last 2 which are 30/- extra. 


PLAYMASTER Bookshelf 
Speaker System. Complete, 

£15. 

Cabinet kit only . . £3/10/- 
AU other parts including 
speakers, inner bond, etc., 

£7/15/- 

Choice of Magnavox or 
Rola tweeters. 

Postage N S W. 10/.; Qld., Vic., 
Tas 14/-i other States 20/- 


Write for Stereo Catalogue 

H.B.RA0I0 PRODUCTS 

Manufacturers of Quality Radio end 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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Special Purchase of Manufacturers stock of Transistors and Transistor fomponents 
enables us to offer Transistors and Kit-sets at a fraction of original cost. 


Complete KIT for TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Dials available for all States. Post and Packing extra. N.S.W., 10/; Interstate, 13/. 



TYPE 

XA101 

XA102 

XB103 

MTC71 


NEW ENGLISH MAZDA TRANSISTORS 

EQUIVALENT 

Of45 R.F. Transistor . J 4 ti. Duron type 5»FT 123 equiv. OC74. 7 6 ea. 

OC44 Osc. Translator.7/6 ea. Available in matched pairs at.15 pair 

OC75 AUDIO general purpose .7/6 ea. AUDIO OUTPUT 

OC71 General Purpose Post and parking on transistors 1/6 any quantity. 


A.W.A. 23" E.H.T. transformers and 23" I 10 deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free. 


NEW VALVES AT BARGAIN PRICES 


IA7GT 
1C7G . 
1D8GT 
1K5G 
IK7G . 
1M5G . 
IP5G . 
lOSG 
1T4 .. 

304 .. 
KF50 . 


9/6 

3/ 

9/6 

4/ 

4/ 

4/ 

2/6 

2/6 

4/6 

7/6 

4/6 


3S4 .. .. 

.. .. 10' 

6J5 . 

7 6 

6SN7GT 

9 6 

5Y3GT 

12 6 

6k 7G 

4 6 

OSS 7 equiv. 

6SK7 8/6 

5V4G . 

. 10/ 

6K8G 

6 9 

6U7G 

.. . . 4/6 

6B8 

10/ 

607G equiv. 6R6G 

10/ 

6X5GT 

.. .. 7/6 

6C8G 

5 

6SA7CT 

9 /6 

7C7 . . . . 


6F6 

. . . 10/ 

6SH7 

3 6 

I2AU7 

. . .10' 

6H6 

3 6 

6SJ7 

9/6 

12AT7 

10/ 


Please 

add postage on 

all valves. 



II 36 . 9/6 

12A6. 3/ 

I2SK7 . 5/ 

I2SK8. 5/ 

I2SH7. 3/ 

866.13/ 

954 2/6 

953 2/6 

7193 . 2/6 

EK32. 6/9 

ELJ3 10/ 


NEW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 

TM PHILIPS 4-SPEED 

6V BATTERY PLAYER 

MONO £4/17/6 

STEREO £5/17/6 

Post and Packing, N.S.W'.. 7/6. 
Post A Packing Interstate 12 6 eitra 



NEW 240V. ELECTRIC MOTORS 



3300 R.P.M. can be .sup¬ 
plied with or without 
4-speed reduction mech¬ 
anism. Size 3'/4° * XVa * 
3VS, including spindle. 


27/6 Each 




£5/15/- 


NEW PORTABLE RECORD PLAYER 
CASES TO SUIT tHE ABOVE TURNTABLE 

Attractive two-tone cabinet with plastic trim. 
Supplied with 5in x 7in speaker in felt-lined enclosure 
Space for amplifier and batteries or power supply. 

Dimensions 15in x 13in x 7in. 

Post and Packing: N.S.W.. 9/* Interstate. 12/. 



NEW MULTIMETER —57/6 

POST EXTRA 

METER 0-1 Ma L000 OHMS PER VOIT 
A.C. RANGES D.C. RANGES CURRENT 
SUPPLIED COMPLETE WITH TEST LEAD 
. _ RANGE 0-100.000 OHMS 

<►— 10v 0 —lOOv 0 —5©0v 0—500MA 

0—50 v 0—JOv 0—1000V 

O—250v 0— 50v 0—IMA 

0—500v 0—250v 0—100MA 


EXTENSION SPEAKERS 

New 9x6 speakers In ease with volume 
control, 73/. Post: Interstate. 5/6: N.S.W., 4/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, 25/. Plus postage: N.S.W., 3/6; 
Interstate, 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fill. 
6.3 and 5v, 27/6. Post.: N.S.W., 4/; Inter¬ 
state, 7/6. 

60mA H.T. Chokes, 7/6. Post.: 2/. 


SHOP-SOILED 60 M.A. 
TRANSFORMER 

285 x 285 

One 6.3 volt winding 15/- each plus 
post. N.S.W. 5/-, Interstate 6/-. 


P.M.G. PRESS TO TALK HAND 
SETS, 25/- each. 

Post and pack 3/-. 


NEW AMERICAN 
RECORDING TAPE 
At 1 List Price 

53 in 900ft Acetate .£ 1/2/6 

7in spool 1800ft Mylar .. .. £2/2/6 
53in spool 1100ft Acetate .. £1/5/0 
5in 800ft Mylar .. .. .. .. £1/5/0 

Post and packing, 2/6 extra. 


NEW MIDGET POWER TRANS 

40mA prim., 250v. See 225 x 225 with 6.3 
Fil. Winding. 

07 /A N.S.W.. 2/6; 

A'/O Interstate, 4/6. 

30mA 240v Prim. 150 x I50v. See. with 6.3* 
Hi. Winding. 

Postage: N.S.W., 2/6; 
Interstate. 3/6. 


27/6 


TRANSISTORISED SIGNAL INJECTOR, 55/ 

A MUST FOR QUICK TROUBLE SHOOTINt 

Using TWO Transistors, complete with instruc 
lion sheet and battery. Post free 


NEW PERMAG SPEAKERS by Australia's leading Manufacturer 


6In Per Mag ... 35/ 

31 In Per Mag . 22/6 

Sin Per Mag ... 27/6 

5in x 7in Per Mag . 32/6 

Post and Pack, 3/6 N.S.W.; Inter. 4/6 
6ln x 9ln Per Mag.. 37/6 


3'/aln Per Mag Tweeter with Cross Over 

Condenser . 20/ 

6in x 9in Per Mag Hvy. dty. IS ohm 42/ 

8in per Mag . 37/ 

lOln per Mag .... 47/ 

12ln per Mag .. 67/ 

!2in per Mag 20 watt .. 133/ 


Post and Pack, 5/ N.S.W.; 7/6 Interstate. 

12ln Per Mag .. . . 67/6, Pent and Packing 7/6 N.S.W., 10/ Interstate. 
Speaker Transformers for above 6T, 5T or 7T 10/. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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SLIDER-SWITCHES 


10 pole 2-way silver plated contacts 3/9 


SPECIAL PURCHASE OF FACTORY STOCK 

RESISTORS. CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock of manufacturers Including S.T.C. and Stromberg-Carlson 
who have ceased the maufacture of television and radio receivers and can offer same at less than 25 per cent 
of list price. 

The resistors 'are mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg in I, 1 and 2 watt ratings 
and include some wire wound resistors. List price. £4/10/ per 100. Our Price, 20/ per 100. 

Post and packing, 2/6 extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 
List price, £5/10/ per 100. Our Price, 20/- per 100. Post and packing. 3/6 extra. 

The potentiometers are all current types and include switch pots, dual concentric and THB pots. 

List price, £6 per dozen. Our Price, 25/ per dozen. Post and packing, 2/6 extra. 

JFJJJPjF For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply 
i wmfrt free: One New Valve Type 6U7G or 1T4 or One New English Miniature llxl Switch as advertised 

m mm mam* on th|S page 


New English Miniature 11x1 Switches 


These new miniature eleven-posi¬ 
tion single-bank switches arc 1” 
diam. with i” spindle, they have 
silver-plated contacts and high 
quality insulation suitable for H.F. 
use. 

4/9 each. Post and packing 1/6. 


NEW CARRARD RECORD CHANGERS 

These New F.i*IUIi Garrard Changers with High Fidelity Crystal 
Pick-up* and Sapphire Styll have Just been superseded. We are selling 
same at LESS THAN HALF PRICE. Available In STEREO at 
£12/19/. POST AND PACKING EXTRA N.S.W., 15/1 OLD.. 

_ VIC., TAS., 12/6; W.A., S.A., .Ml/. 

HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 18 H.P. with a speed of 
7,000 R.P.M. and arc ideal for small drills, grinders, etc. Dimensions. 

5Viin x 3V4in. with 5/l6in spindle.37/# 

Post. N.S.W., 5 ; Interstate. 8 6. 


MEW 4-SPEED STEREO 
PLAYER F.O.R.£8/15/0 


NEW STEREO CHANGER. 
4-SPEED F.O.R.£10/15/0 


YGAN AND SARLON SPEAKER GRILLE FABRIC 

54in wide. List price 60/- per yard. To clear at 40/- per yard. 

Postage and packing N.S.W., 3/#i Interstate. 4/#. 


LEADER SIGNAL GENERATOR LSGtt 

240V A.C. operated. # band 120KC to 390 Megs 
Provision for crystal. OlC 

Post N.S.W. 7/#; Interstate 12/6. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers. 6 or 12 volt, at 4 amp.. 37/6. Post, N.S.W., 2/. Inter, 
irtate, 2/. Transformer for above rectifier tapped for 4 or 12 volt, with circuit 
for charger, 47/4. Post, N.S.W., 7/4; Interstate. 10/. 

As above, 4 or 12 v„ at 2 amp., 27/4. Poet. N.S.W., 3/4* Interstate. 4/4. Trans- 
former for above. 37/6. Poet. N.S.W.. 3/6* Interstate. 4/4. 


NEW 240V. A.C. MOTORS 

These small motors, size 3in x 3ln x 3Viln, are 1-12 h.p. 
hut arc only suitable for intermittent use. 29/4. Post 
N S W. 3 6; Interstate 3/. 


THE NEW C0LLAR0 3-SPEED 

TAPE-DECKS 
2 & 4 TRACK 

The ideal deck for the 
home constructor, as am¬ 
plifier and all controls can 
be mounted on deck. 

3%, 7Mi. • Pause control. § Takes 7ln spools. 
Simplified controls. 4 Track. £24* 2 Track £22. OSC Colls, 19/. 


NEW B.S.R. TAPE DECKS 

These new 3-spccd B.S.R. Decks are fitted with a digital countct 
and will take /in spools. 

2 Track. £17/15/* 4 Track. £22/12/4. 


NEW IMPORTED "NATIONAL" 
TRANSISTOR SIX PORTABLES 

These small Portables, size 3iin x 2§in x 
Uin have excellent tone and good sensitivity. 
Selling at less than wholesale price. 

£12/17/6 (Post free) 

Supplied with leather case and earphones. 


A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOB USC WITH THE COLLABO OB BS.I I. TAPE DECKS 

Jsing 3 silicon transistors as featured in October, Electronics Australia complete with kit of 
iarts including transistors mono £3/15/, stereo £6/10/. 240 power supply for above £3/10A 




WATT.£24/17/4 

WATT.£21/17/4 

Post Extra on 15 Watt 
NSW.. 10/; Interstate, 15/. 

25 Watt by Rail or Air. 

Too Heavy, for Post. 


HEN 17 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 3 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohm*. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms If 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt Is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt).. 67/6 

Crystal Microphones for amplifier .. 47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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the move is... to solid state! 




FACTS AND FIGURES 

TRANSISTORS: 2-AC107, 4-GET113, 2-0C44, 2-AF118 
2-GET538, 2-AC12/Z, 4-AD140. 

DIODES AND THERMISTORS: 2-20AS, 2-VA1055 

2-VA1039. 

POWER OUTPUT: Ten watts per channel into 
15 ohm load. Fifteen watts per channel int 
a 4 ohm load. (Both figures are IHFM musi 
rating). 

DISTORTION: Total harmonic distortion is 0.1°/ 
for 8 watts output per channel into a 15 ohr 
load. (IHFM) 

POWER CONSUMPTION: 40 watts. 

INPUTS: Five position switch for Pick-up (Mon 
or Stereo), Tape Head (Mono or Stereo), Tune 

t (Mono or Stereo), Tape Amp. (Mono or Stere< 
— and Microphone (Mono or Stereo). 

SENSITIVITY: Pick-up ... 3.5 mV at 47k ohms, J 
mV at 33k ohms, 60 mV at 100k ohms. Tap 
Head ... 3 mV at 40k ohms. Tuner ... 100 rr 
at 100k ohms or 500 mV at 50k ohms. Taj 
Amp. ... 125 mV, Microphone ... 3 mV (Mor 
or Stereo). 

FREQUENCY RESPONSE: Plus or minus 1 dB 2 
c/s to 20 kc/s. 

FUNCTION SWITCH: For Mono, Stereo, both cha 
nels Left, both channels Right. 

BASS CONTROL: Continuously variable, plus 
minus 16 dB at 50 c/s. 

TREBLE CONTROL: Continuously variable, plus 
minus 16 db at 14 kc/s. 

FILTER AND SLOPE: Turnover frequencies 4, 6 a 
9 kc/s. Used with the treble control giv 
extremely wide range of high frequency ati 
nuation. 

BALANCE: Either channel may be faded to zei 

PRICE: Less than equivalent valve amplifier. 

DIMENSION: 13” x W*" x 9” deep. 

WEIGHT: 14 lbs. 


Australian National Distributors: 

Simon Cray Pty. Ltd. 

Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211,63 816i 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890 
INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Pty. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6 
S.A.: Eilco Sales Pty. Ltd. 233 Rundie Street, Adelaide. Tel. 23 3450 
O’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 581 
W.A.: Athol M. Hill, 842 Hay Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 


Throughout the world the trend to solid state electronics (the 
use of transistors) is an obvious step forward; in broadcasting, 
television, recording and communications the vast majority of 
new equipment is completely transistorised. Solid state equip¬ 
ment is half the weight, half the size, and is far more reliable 
— at the same time heat dissipation problems are eliminated. 
Domestic high fidelity equipment naturally follows the inter¬ 
national move to solid state! 

LEAK pioneered high fidelity systems with the introduction 
of the famous “Point One” series of LEAK amplifiers — and 
the new LEAK Stereo 30 fully transistorised stereo amplifier 
maintains these proud LEAK traditions. Harold Leak says: 
“This is the finest amplifier we have ever designed, and yet it 
costs less!". LEAK have always been years ahead in high 
fidelity equipment — the solid state Stereo 30 increases the 
lead! 

Elegant in design and functional in its operation, the LEAK 
Stereo 30 is easy to install—any handyman can make a pro¬ 
fessional job of the installation in only ten minutes. Read the 
technical data and specifications—the LEAK Stereo 30 will be 
your move to solid state ! 


LEAK 

■STEREO 30 


FULLY TRANSISTORISED 
FIDELITY AMPLIFIER 
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TRADE REVIEWS 

AND RELEASES 


FERROGRAPH TAPE RECORDER 


The latter may also account for the fact 
that gross intermodulation of signal with 
the bias - oscillator frequency can be 
observed if an input tone of say 10 to 15KC 
is allowed to drive the meter to anything 
past the first division on its scale. 

The price of the machine tested is 
£225/12/6. Other models, including a 4- 
track stereo instrument are available at 
somewhat higher prices but further details 
on this can be obtained by direct inquiry to 
Tape Recorders Pty. Ltd. of 60 Clarence 
Street, Sydney, N.S.W. (K.W.J.) 



Illustrated is the Ferrograph model 631 
monophonic recorder. This instrument is one 
of the latest "Series Six" models recently re¬ 
leased by Ferrograph and made available for 
our review by Tape Recorders Pty. Ltd., the 
sole Australian agents for these machines. 


HE outward appearance of the model 
631 is different from that of previous 
odels in that it is housed in an attractive, 
vo-tone -grey case with metal trim which 
th enhances the appearance and is func- 
nally protective. At first glance, however, 
5 deck and amplifier panel are little dif- 
rent from the previous model reviewed in 
June, 1963, issue. 

Indeed the only changes in the deck and 
nplifier are the inclusion of an extra 
»eed to make this a three-speed machine, 
odification of the pause control to remove 
from the head cover and make it part 
the operate switch, and some minor 
langes in the amplifier circuitry. All 
evious operating features and specifica- 
»ns of the machine remain unchanged. 
These specifications, in brief, are as fol- 
ws: Operating speeds—choice of 1 7/8, 
, 7i ips or 3J, and 1 Sips; Speed 
curacy—plus or minus 2 per cent of 
erating speed; Longterm speed stability— 
tter than 0.5 per cent; Rewind time— 
minute for full 8Jin dia. reel: Input 
els—input 1 3mV, input 2 150mV; Wow 
d flutter—less than 0.16 per cent at 7±ips; 
equency Response—30—15,000cps plus or 
nus 3DB at 7±ips, 40—10,000cps at 3$ips 
d 50—5,000cps at 1 7/8ips; Signal to 
ise ratio—unweighted, including hum, 
ter than 52DB; Output power—2J watts 
o 15-ohm load; Power consumption— 
0 watts at 240 volts AC. 

The new machine is ruggedly and well 
istructed, the design emphasis in these 
orders being high on reliability and 
lurance. The deck is a three-motor job 
h small induction motors to drive the 
e-up spools and a large, synchronous 
it to drive the capstan. The latter is 
ched to an out-size flywheel and now 
ball races for. extended, maintenance- 
operation. 

n operation the recorder is smooth and 


The new Ferro¬ 
graph recorder. 
The metal panels 
are finished in a 
green-grey gloss 
enamel and the 
main case in dark 
grey plastic cloth 
with burnished 
metal trim. 


pleasant to use with a control system and 
panel layout which would not confuse the 
inexperienced but which retains sufficient 
flexibility to satisfy the exacting profes¬ 
sional. Our only criticisms of handling 
characteristics concerns recording equalisa¬ 
tion which must be adjusted via a panel 
control that is separate from the speed 
control. These two controls are, to be sure, 
electrically interlocked but they would be 
easier to use if controlled by the one 
knob. 

In our laboratory checks the recorder 
met all specifications, the frequency response 
of the machine we tested being slightly 
better than the quoted figures. 

It is a curious thing, however, that the 
full rated response can only be obtained at 
a certain recommended low level of input, 
as read on the meter. If the input signal 
is permitted to drive the level meter to even 
half scale, the response will fall off marked¬ 
ly at the high end. This latter may have 
something to do with the level meter circuit 
being adjusted to handle speech or music 
but not single tones as are used in testing 
response. It is an unusual situation, 
however. 


ENDIX POWER CONTACTORS 


NEW RELEASES 
FROM A.W.V. 

Of particular interest to those in 
the communications held will be the 
recent release, by AWV, of three 
new silicon N-P-N planar transis¬ 
tors intended for high power out¬ 
put, VHF class-C amplifier service. 
ALL three transistors employ the new 
“overlay” concept in emitter-electrode 
design—an emitter electrode consisting of 
many microscopic areas connected together 
through the use of a diffused grid structure 
and an overlay of metal which is applied 
on the silicon wafer by means of a photo¬ 
lithographic technique. This arrangement 
provides the very high emitter periphery- 
to-emitter area ratio required for high 
efficiency at high frequencies. 

The three transistors are type numbered 
40280, 40281 and 40282 and all three are 
designed to operate from 13.5 volt supply 
lines (12 volt vehicle system) with maximum 
collector currents of 0.5, 1.0 and 2.0 amps 
respectively. As non-neutralised class C 
amplifiers at 175MC they will provide 
minimum power outputs of 1, 4 and 



LUSTRATED below are two of the 
ew high-environment multiple switching 
er contactors manufactured by the 
ay Division of Leach Corporation, 
A., and available in Australia through 
idix-Tecnico Pty. Limited, 
hese relays are primarily designed for 


aerospace and aircraft applications, but they 
are also recommended for any motor 
reversing, power transfer or motor starting 
applications where severe environmental 
conditions exist. 

The units are of precision-balanced arma¬ 
ture construction which enables them to 
withstand severe shock 
and vibration. High 
contact pressure and 
contaminant-free con¬ 
struction i assures that 
the units easily meet 
the minimum require¬ 
ments of military 
specifications. 

Further inquiries to 
Bendix - Tecnico Pty. 
Limited, 415 West 
Botany Street, Rock¬ 
dale, N.S.W. 


12 watts. 

Data sheets giving full details on these 
new transistors are now available from 
A.W.V. These include a typical circuit com¬ 
plete with suggested component values for 
operation of the units at 50 and 175MC. 
Prices and further details on application 
to A.W.V. 

In the UHF field, A.W.V. now have 
available a range of four new high 
perveance ceramic-metal beam power 
tetrodes which are claimed to set standards 
of dependability, frequency capability and 
economy of performance not previously 
available in valves of comparable size. 

The new valves—types 8072, 8121, 8122 
and 8462—have been designed expressly 
for UHF mobile applications and each has 
a one-piece, precision aligned grid struc¬ 
ture that is resistant to shock and vibration 
and a 13.5 volt heater designed to provide 
the same performance, regardless of whether 
the battery is charging or discharging. 
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THE EASIEST TAPE RECORDER TO USE: *SONY-0-MATIC 


SONY-O-MATIC for automatic recording level control (Exclusire to SONY 

TC. 123 SONY-O-MATIC TC. 900 SONY-O-MATIC TC. 357-4 SONY-O-MATIC TC. 135 S0NY-0-MATI 


2 speeds. Capstan drive. 
60 minutes dual track 
recording. Dynamic micr. 
Earphone monitoring. 
Easy control. Weight 4 
lbs. Response 6,500 cps 
at 31 ips. 

29 GNS. 


Battery and mains oper¬ 
ated. Lightweight. Ideal 
for adding sound tq film. 
2 speeds, 7,000 cps at 31 
ips. 2 track. Remote con¬ 
trol micr. Tone control. 
Pause control. Fast for¬ 
ward. 

49 GNS. 


4 track monaural record¬ 
ing and playback. Self- 
threading. 3 speeds. 7 
inch reel cap. P.A. sys¬ 
tem. Dynamic micr. In¬ 
stant stop. Lock facilities 
etc. Response to 15,000 
cps at 3i ips. 

95 GNS. 


2 track monophone n 
cording and playback, 
inch reel cap. 2 speed: 
Dynamic micr. Weigl 
71b. Instant stop. R< 
cords direct from radic 
TV, etc. Response 7,00 
cps at 3i ips. 

45 gn: 



TRADE INQUIRIES TO: 
JACOBY, MITCHELL & CO. PTY. LTD. 


VIC. QLD. S.A. TAS. 

IS Abbotsford St.. T. H. Martin PI L. Parity and Fahy K. W. McCulloch 

NORTH MELBOURNE. 3S Charlotta St., Ltd.. Pty. Ltd., 

10-2491. * BRISBANE. 77 Wright St.. 109 York St.. 

2-17BS. ADELAIDE. LAUNCESTON. 

SI-5117. 2-S322. 
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N.S.W. 

469-475 Kant 
SYDNEY. 
26-2651. 


St.. 


N.S.W. 

K. Cupit P/L. 
16 Wood St.. 
NEWCASTLE. 
61-4776. 


W.A. 

C. F. Llddtlow A Co.. 
239 Newcastle St.. 
PERTH. 
26-1102. 


A.C.T. 

H. C. Daynts 
(Radiovision P/L.)l 
75 Investigator S| 
RED HILL. 
9-4554. 
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CELESTION LOUDSPEAKERS FROM ENCEL ELECTRONICS 



Encel Electronics onnounce their recent appointment as Aus¬ 
tralian distributors of the English "Celestion" loudspeakers. The 
units illustrated are from the Celestion range and were recently 
submitted for our inspection and review. 


T'HE Celestion “Ditton” 10 loudspeaker 
is modelled along similar lines to the 
veil-known Goodmans “Maxim” unit but 
s somewhat larger in overall size—12| by 
>i by 8* inches—thus providing room for a 
>ass speaker which is 1 inch larger in 
liameter than that used in the Maxim 
inclosure. 

The Ditton 10 is an “infinite baffle” 
ype of enclosure with the following specifi- 
ations: weight, 131bs; Overall frequency 
esponse, 35-15,OOOcps; fundamental reso- 
ance, 70cps; power handling capacity, 10 
ratts rms; impedance, 15 ohms; crossover, 
alf-section four-element LC network at 
,500cps; bass drive unit, Sin diameter with 
in cone excursion and fundamental free- 
ir resonance of 30cps; high frequency drive 
nit, moving coil pressure unit of Hin 
iameter. 

The bass unit has a claimed frequency 
sponse (in enclosure) of 35-3,500cps, this 
sponse being level within plus or minus 
IB from 90-3,500cps and falling at 12dB 
it octave below 80cps. The high frequency 
■nit has a claimed response of 
500-15,000cps within plus or minus 2dB 
the enclosure. 

The bass unit has a slightly flared paper 


again somewhat short of the Bookshelf unit 
with which it was compared. However, the 
quality is quite acceptable and the Ditton 
10 does offer a size advantage which could 
be vital to some users. 

The other two speakers submitted for 
review are 12-inch, coaxial drive units, the 
pair being essentially standard and de luxe 
versions of the same system; the latter is 


The Celestion 
"Ditton" loud¬ 
speaker system 
should interest 
those on the look¬ 
out for something 
larger than the 
tiny "Maxim" but 
smaller than our 
own "Bookshelf" 
unit or similar. 


CX2012 CX1512 

Frequency 

response 30-18,000cps 30-15,000cps 

Power handling 

capacity 20 watts (rms) 15 watts (rms) 

Flux density 17,000 gauss 13,000 gauss 
Total flux 180,000 maxw. 88,000 maxw. 
Bass voice coil Hin l|in 

Treble voice coil lin |in 

We were unable to test the speakers 
in their recommended enclosure, our tests 
being carried out with the units mounted 
on a large, plain wooden baffle. On this 
board the fundamental resonance checked 



The Celestion 
CX2012 (left) and 
CXI 512 (right). 
Modern in design 
and appearance, 
the speakers 

should lend them- 
solves to mounting 
in sealed enclos¬ 
ures as featured in 
the September, 
1965 issue of this 
journal. 


ne which is supported at its periphery 
a very flexible roll surround that is a 
e-piece moulding in neoprene. A substan- 
1 cast aluminium frame is used to support 
5 magnet which is a ferro-ceramic 
terial. The rear suspension is concentri- 
ly ribbed and sufficiently compliant to 
y vide the free-air resonance of 30cps. 

In order to move sufficient air for the 
isfactory production of bass sounds, the 
all diaphragm is allowed a total move¬ 
nt of iin. When sealed in the enclosure 
: added stiffness of the trapped air raises 
bass resonance which, in the unit we 
ted, occurred at approximately 60cps. 
rhe high frequency unit is acoustically 
nped and the diaphragm is fronted by a 
tted phase correcting plate which is 
imed to even out the response and help 
lieve a wide pattern of sound distribution. 
The Ditton 10 is housed in an attractive 
k or walnut veneer finished cabinet with 
speakers being mounted from the front 
1 protected by a pull-off grille of per- 
ated metal in light gold appearance. The 
t is veneered on all sides so that vertical 
horizontal mounting may be used, the 
neplate being easily peeled off and re- 
ced in the new position, 
n our laboratory tests the unit was shown 
have a sensitivity above that of the tiny 
axim” but short of our own—but larger 
Maymaster “Bookshelf” unit. When 
eked with glide tones and recorded organ 
sic, the response at the extreme ends 
the high and low frequency range was 


type numbered CX2012 and the former 
CX1512. 

A major feature of these speakers is the 
massive die-cast frame which ensures rigid 
alignment of the non-moving components 
and measures 12±in across, reducing to 7iin 
in a depth of 5iin. Both units have exponen¬ 
tial-type paper cones, the standard model 
being corrugated and “plasticised” at the 
edges and the de luxe version attached to 
the frame via a one-piece moulded foam 
plastic “free” surround. 

The bass and treble units are actually 
constructed as two separate speakers, the 
latter being mounted in the centre of the 
former by means of a single long bolt 
which runs through the main magnet centre. 
The units have no mechanical crossover 
coupling, feeding of the appropriate fre¬ 
quencies to each unit being accomplished 
by electrical crossover at a frequency of 
approximately 4KC. 

The tweeter used in each unit is of 
the same general type to that used in the 
Ditton 10, though these are heavier duty 
units. In the standard model, the proportion 
of signal fed to the tweeter is fixed at 
the factory but the de luxe version has a 
potentiometer control for external adjust¬ 
ment of this level. 

In appearance and finish, the units are 
quite outstanding. 

Brief specifications of the loudspeakers 
are as follows: fundamental resonance, 
35cps; crossover frequency, 4KC; imped¬ 
ance, 15/16 ohms. 


out at approximately 32cps for both units, 
and marginally better than specifications. 

Both speakers were more than adequate 
in the bass region but had a noticeable 
rise at the crossover frequency and tended 
to be a little “light on” in their top 
response. The CX2012, for instance, needed 
its brilliance control set at maximum if a 
rolloff at approximately 6KC was to be 
avoided. 

Readers should, however, form their own 
opinions through a subjective listening test 
in comparison with other high- 

quality coaxial units. Some like, others 
dislike, the “presence” which this type of 
response offers. 

For their general quality, the price struc¬ 
ture of the Celestion units would appear 
to be highly competitive. The price of the 
Ditton 10 enclosure is quoted as £29/10/, 
the CX1512 is £19/10/ and the CX2012 
£29/10/. Further inquiries re technical or 
other details should go direct to Encel 
Electronics of 431 Bridge Road, Richmond, 
Victoria. (K.W.J.) 



SPECIAL CAR FANS PLASTIC BLADES 


from W. Germany 

Fitted with Suction Cap. A Volt 30/. 12 Volt 
39/A. Posted anywhere 2/A extra. 

RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. 
Telephone 26-2817 
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RATED TOPS 

IN EVERY 

MEASURE 

OF ZENER 

VOLTAGE 

REGULATION 

PERFORMANCE 


INTERNATIONAL 


RECTIFIER 


SYMBOL OF QUALITY IN 
SEMICONDUCTORS 


POWER RATINGS 150mW TO 50 WATTS. VOLTAGE RATINGS FROM 2.6 TO 200 VOLTS 


Before you specify any zener, check these features 
offered by International Rectifier. • Each unit is built 
to the same uncompromising high standards that have 
earned for IR world recognition as manufacturers of 
quality semi-conductors. # Rigid process-selection 


techniques assure exceptionally sharp zener 'knee 
• Low temperature co-efficients assure maximu 
stability over the entire temperature range. • / 
types are hermetically sealed for protection again 
envionmental extremes. 


Whatever your requirements in zeners . . . voltage regulators, reference elements or reference packs, v 
INTERNATIONAL RECTIFIER, THE PIONEER IN RECTIFIER TECHNOLOGY. Available from 


WARBURTON FRANKI 


SYDNEY: 307 Kent Street. 29-1111. 

ADELAIDE: 204 Flinders Street. 233-233 
MOUNT GAMBIER 92 Penola Rd., 23-841 
BRISBANE: 13 Chester St.. Fortitude Valley. 51-5121 
MELBOURNE: 220 Park St.. $th. Meib 69-0151. 

HOBART LAUNCESTON: Associated Agencies Pty. Ltd 
NEWCASTLE WEST: 844 Hunter Street. 61 4077. 

WOLLONGONG: 140 Kelra Street. 2-S444. 

PERTH: Tough Instrument Service Co,, 993 Hay Street 21-9767 
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GRUNDIG STEREO AMPLIFIER 


Pictured below is the Grundig SV/50 fully transistorised stereo 
amplifier which was recently sent to us for review by the Aus¬ 
tralian agents. Goldring Engineering (A'sia) Pty. Ltd. The unit 
has a nominal output of 20 watts per channel and will accept 
signals from a wide range of sources. 



^“npiTT 


r T'HE SV/50 features printed wiring board 
construction throughout with individual 
sub-units attached to a rigid metal 
chassis/frame arrangement. The attractive 
wo-tone grey perspex front panel is recessed 
into the matt finished teakwood cabinet 
which houses the unit. This latter is easily 
amoved where custom installation of the 
mit is envisaged. 

The front panel is equipped with the 
isual volume, balance, bass and treble 
)oost/cut controls plus an additional knob 
narked “echo” designed for use with an 
?xternal reverberation unit. The four small 
)ush buttons beneath the balance and bass 
)oost controls are the scratch filter, rumble 
liter, loudness and presence controls. The 
m/off and mono/stereo switching plus 
election of inputs is taken care of by the 

push buttons at the left of the panel. 

The amplifier will handle inputs from 
rystal or magnetic pickups, dynamic micro¬ 
hone, tape recorder deck and up to four 
udio channels (two stereo broadcasts) with 
spa rate input sockets on the rear panel 
nd the appropriate input being selected 
y means of the aforementioned push 
uttons. Each input is equipped with suitable 
requency compensation networks. 

The amplifier has a nominal output of 
0 watts (RMS) but our laboratory tests 
lowed it would easily produce 25 watts 
ith negligible distortion. The output imped- 
nce is given as 5 ohms but the “trans- 
irmerless” circuitry allows speakers of not 
:ss than 4 and up to 16 ohms to be used. 


Connection to the speakers is via polarised 
sockets. 

The instrument’s rear panel is also 
equipped with three mains voltage outlets 
into which a turntable, tape recorder and 
radio receiver may be connected. Depress¬ 
ing the appropriate input button applies 
power to these outlets. 

Frequency response of the amplifier is 
given as plus or minus 0.5dB from 20 to 
20,000cps and our laboratory tests show the 
unit to easily meet these specifications. The 
tone controls are most effective, giving up 
to 15dB of either boost or cut at 40cps 
and 14KC. 

The rumble filter provides 15dB of attenu¬ 
ation at 20cps while the scratch filter places 
the response lOdB down at 9KC. The 
presence control gives a 4dB lift at 2KC and 
the loudness control gives a progressive 
boost to the bass response as the gain 
control is retarded. 

The input sensitivities for full output are 
3.5mV with magnetic pickup, 200mV with 
crystal pickup, 5mV from a dynamic micro¬ 
phone and 200mV for both the tape 
recorder and radio inputs. 

The amplifier performed exceptionally well 
on listening tests with both ceramic and 
magnetic pickups and would appear to be 
well suited to the high-quality market. 
Retail price of the unit is 150gns. Further 
inquiries should be directed to Goldring 
Engineering (A’sia) Pty. Ltd., of 443 Kent 
Street, Sydney. (K.W.J.) 


RADE NEWS — In brief 


AMERICAN GENERAL DYNAMICS 
)RPORATION has named Wimbledon 
|nnis champion and U.S. Davis Cup play- 
F. R. (Ted) Schroeder Australian and 
lew Zealand representative. The company 
lanufactures a variety of defense and civi- 
Tm products including the F-llt fighter 
lane and the Polaris submarine. It also 
Toduces a wide range of electronic, nuc- 
lar, metal-working, building and general 
ldustrial products. 

|R. H. CUNNINGHAM PTY. LTD., now 
Ive available the “Andrew” Heatless Auto¬ 
matic Dehydrator type 1920A. This unit 
| capable of delivering a continuous supply 
dry air under climatic conditions and 
Ivironments formerly unsuitable for con- 
Intional heated air dryers. The 1920A will 
Jnction over an ambient range of Odeg. 
125deg. F, with an input humidity of 
per cent. The unit is capable of contin- 
lus uninterrupted service, requiring no 


elapsed time to reactivate drying agents, 
and normally operates with an output pres¬ 
sure of 10 psi. Further inquiries to R. H. 
Cunningham Pty. Ltd., at 8 Bromham Place, 
Richmond, Victoria. 

INTERNATIONAL RESISTANCE CO. 
(A’sia) PTY. LTD. advise that they are 
now manufacturing, at their Kingsgrove 
N.S.W., plant, premium quality resistors 
produced by depositing a gaseous metal 
alloy in vacuo on to special ceramics. This 
technique has been proved by I.R.C. 
(U.S.A.), who were the first in the world to 
develop this class of resistor to meet the 
highest known reliability requirements. The 
resistor, type CCC, is available in a one 
watt, 70deg. C. rating and with values be¬ 
tween 100 and 500,000 ohms at tolerances 
of plus or minus 1 per cent standard and 
plus or minus h per cent special. Further 
inquiries direct to International Resistance 
Co. Pty. Ltd. at The Crescent, Kingsgrove, 
N.S.W. 
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DEITRON 

ELECTRONICS 

MAIL ORDER SPECIALISTS 
P. 0. BOX 86, BROADWAY, N.S.W. 

TV RADIO 
VOLUME 
REMOTE 
CONTROL 
UNIT 

Controls volume of main speaker and volume 
of speaker housed in plastic case, also has 
provision for a earphone for deaf people. 
Complete with 66ft cable, earphone, 
instructions. 

£3/15/- Post 3/. Int.-state 5/. 

transistor 

INTERCOM 


Sub-station can call master when switched off. 

Ideal for office, home, workshop, etc. 
Complete with 66ft cable, battery, staples, 
tape, instructions. 

£6/18/- Post 4/6. Int.-St. 6/6. 




MINI-LAB 7 in 1 SIGNAL 
MULTIMETER TRACER 




£9/7/6 


£13/10/6 


TRANSISTORISED VARIABLE 



D.C. POWER 
SUPPLY 


200mA. 
0-20 volts 

£9/15/- 


Pos, 

Intslate 


5 /, 

7/6. 


Refer back issues for more informuNtion on 
above. 


TRANSISTORISED SIGNAL 


INJECTOR 



52/9 post free 


ELECTROLYTE <f 


«i*:i)OON £ 


Many other valves available. 

lOOOuf 15v miniature capacitors 
6/3 ea. Post Free 


We have the facilities and spares to service 
all iastruments advertised by ns. 

All inquiries, P.O. Box 86. Broadway. N.S.W. 


WRITE TODAY TO BE PLACED ON 
OUR MAILING LIST OF NEW 
INSTRUMENTS and COMPONENTS 
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WHILE THEY LAST, ONLY 

£ 9 ' 7'6 


BARGAIN 

TV FRINGE 
PRE-AMPLIFIERS 

You'll be amazed at the vastly improved 
reception if your set is in a low signal or 
fringe area. These Ferris A.F.B.20 TV signal 
amplifiers have their own in-built power 
supply. Simply stand on the TV set (any make 
or age) and operate by a channel selection 
knob. Particularly effective on older sets. 
Beautifully designed and constructed. 40 only 
available from over production of special bulk 
order for large manufacturer. 


Aligned for 4 channels. Be sure to specify the 
channel numbers required. Additional channels 17/6 
each. 


ENCLOSE CHEQUE, MONEY ORDER OR R.N. 
PLEASE ADD FREIGHT OR POSTAGE 
(WEIGHT WHEN PACKED, 6 lbB. 3 ox.) 



AVAILABLE FROM: 

FERRIS BROS. PTY. LTD. 

752 PITT WATER ROAD 
BROOKVALE —93 0221 


# 



QUEENSLAND 


WHOLESALE DISTRIBUTORS FOR: 

LA SC RAFT, • «fid O, ADC 
RADFORD, ROLAND. 


GENERAL WHOLESALERS FOR: 

WHARFEDALE, GOODMANS. DUAL. 
■ TRIO. QUAD. ORTOFHON. AND ALL 
OTM&R FAM6US IRANDS. 


GENERAL WHOLESALERS FOR: 

WHARFEDALE, GOODMANS, DUAL, 
TRIO. QUAD, ORTOFHON AND ALL 
G OTHER FAMbuS BRANDS. 
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FRADE NEWS... in brief 


ADCOLA PRODUCTS PTY. LTD. an- 
ounce that the P.M.G. department have 
laced orders with them for almost £-9,000 
forth of soldering tools similar to the 
Idcola series “M” soldering iron. The order 
allows extensive trials and evaluation of 
aldering tools from many countries by the 
>.M.G. Department, which then issued 
pecifications covering its requirements for 
oldering tools for various applications, 
kdcola “M” series irons are in general use 
houghout Australia and, in particular, 
bey are standard equipment in the 
hree Armed Services, weapons research 
nd space tracking establishments and 
i the major electronic data processing 
ompanies. Further inquiries to Adcola 
‘roducts Pty. Ltd. of 12 Churchill Street, 
4ont Albert, Melbourne, Victoria. 

CHANNEL MASTER PTY. LTD. an- 
lounce the release of two new 3 and 4- 
ray resistive splitters designed to meet the 
emands of small multiple TV antenna in- 
tallation. The units are hermetically 
ealed in epoxy resin potting and have in- 
ut and output impedances of 300ohms. 
'hey have a frequency response of ldB 
rom 45 to 225MC and insertion loss of 
1 to 14dB. The isolation provided between 
utlets is 11 to 14dB. Further inquiries to 
Channel Master Pty. Ltd., 752 Pittwater 
toad, Brookvale, N.S.W. 

R. H. CUNNINGHAM PTY. LTD. 

dvise that they now have sufficient stocks 
o meet all outstanding orders for the Gel- 
so 2615B front-end coil kit as used in 
be “Communications Eight” receiver des- 
ribed in the January, February and March 
sues of “ELECTRONICS Australia.” Full 
tocks of the Geloso 4/105 VFO, as used 
the All-Band DSB Transmitter (Novem- 
er, 1965 issue) are also available. Readers 
aving difficulties in obtaining these 
nits should write direct to R. H. Cun- 
ingham Pty. Ltd., of 8 Bromham Place, 
Jchmond, Victoria. 

FERRIS BROS. PTY. LTD. have recently 
sgun trading from their new Brisbane 
remises at 11 Curtin Avenue, Hamilton, 
Id. The new building has a total area of 
000 square feet and has been functionally 
lanned to accommodate stores, office and 
lowroom for the distribution of Ferris, 
hannel Master and Telecomponents 
roducts. It is situated only three miles 
om the city and approximately a mile from 
le airport. 


series of revised lists which they hope to 
progressively issue over the next three 
months. Those interested in the lists may 
obtain copies by writing, on company 
letterhead, to Watkin Wynne Pty. Ltd. of 
32 Falcon Street, Crow’s Nest, N.S.W. 

CARR AND WILKINSON, consulting 
acoustical engineers, advise the transfer of 
Mr Roger G. Wilkinson, B. Mech, E., 
B.E.E., A.M.I.E., M.N.C.A.C., M.A.I.- 

R.A.H., to Sydney (50 Miller Street, North 
Sydney), to open a N.S.W. office. The 
partnership consults in acoustics, noise and 
vibration control and air diffusion and has 
extensive research and test facilities for 
product development and rating. 

CANNON ELECTRIC PTY. LTD-, of 
58 Cluden St., E. Brighton, Vic., advise 
that they have stocks of plastic encased 
electrolytic capacitors manufactured by the 
Sprague Electric Co. of U.S.A. This Com¬ 
pany has recently extended the range of 

^ % 
* * * * 

* '' v v ' 

capacitors available, in particular their 3ID 
axial lead design and 89D single ended 
series for use on printed boards in transistor 
radios, automobile receivers and similar ap¬ 
plications. A comprehensive range of 50V 
units has been added to the series. 

BEREC INTERNATIONAL LTD., the 
Export Sales Division of Ever Ready Com¬ 
pany (Great Britain) Ltd., recently announc¬ 
ed the appointment of Greenson Pty. Ltd. 
of Little Bourke Street, Melbourne, as their 
agents for Victoria, N.S.W. and Tasmania. 
The British Ever Ready Company was 
formed at the turn of the century and is 
now claimed to be the largest manufacturer 
of dry batteries in the world, employing 
more than 9,000 people in their U.K. 
factories and exporting to more than 59 
countries throughout the world. 


H. ROWE AND CO. PTY. LTD. have 
railable 2-pole ultra-thin reed relays speci¬ 
ally designed for use with printed circuit 
isemblies. Manufactured in the first in- 
ance by Struther-Dunn Inc., makers of 
unco relays, the units measure 1.3in long, 
625in wide and stand only 0.3 5in above 
e surface of the board. Designated as 
pe MRR52A, the units contain two nor¬ 
ally-open reed switches rated at 10W 



ch. Single or dual coil models are avail- 
>le, for 6, 12, and 24V operation. The 
tits are electromagnetically shielded in¬ 
itially and encapsulated into rigid struc- 
res that offer a maximum of environ- 
ental protection. Single coil types are 
ailable with electrostatic as well as elec- 
bmagnetic shielding. 

WATKIN WYNNE PTY. LTD. announce 
e release of revised price lists for Macam 
rommets. The lists, which incorporate 
cimal currency prices, are the first in a 


FERRIS BROS. PTY. LTD. are now 

manufacturing a 6V car battery adapter 
which will allow the Ferris “Cadet” Model 
234 12V portable car radio to be operated 
from a car battery in any 6V system 
vehicle. The device has an inbuilt filter 
system and protective diode in the active 
lead to prevent damage to the adapter unit 
and set in the event of accidental connec¬ 
tion in the wrong polarity. Provision is 
made for polarity changeover to match the 
unit for negative or positive chassis systems. 

DUCON CONDENSER PTY. LTD. have 
stocks of a new range of printed circuit 
edge connectors made in U.K. by die 
Ducon parent company, Plessey U.K. Ltd. 
The connectors are manufactured in strips 
catering for a maximum of 80 contact 
positions, and can be cut to provide the 
number of contacts required for a specific 
•application. A variety of combinations is 
available to meet individual printed circuit 
connector requirements. The connectors 
consist of receptacles which mate directly 
with l/16in thickness boards. The makers 
say the high performance associated with 
more expensive connectors is achieved by 
using simply-formed cantilever contacts and 
by making optimum use of material and 
space. 

INTERNATIONAL RESISTANCE 
COMPANY (AUSTRALASIA) PTY. LTD. 
has been granted Quality Approval Certifi¬ 


cates by the Australian Armed Services 
Approvals Committee covering the IRC 
“M” coated high stability resistors in the 
sizes DMA, DMB, DMC, DMF and DMH. 

Certificates have also been granted for 
vitreous resistors, IRC types 4V3J, 7V4J 
and 12V58. The Military Specifications 
under which the certificates are awarded 
came into existence to ensure that devices 
purchased by various Government depart¬ 
ments would be of high quality, and that 
similar items would conform to the required 
acceptance standards. 

ROLA CO. (AUSTRALIA) PTY. LTD. 
advise that in future the positive terminal 
of all Rola loudspeakers will be identified 
by a red grommet, or where a terminal 
strip is used, by a plus (+) sign. This is 
in accordance with British Standard Speci¬ 
fication BS 1927. A new list of preferred 
loudspeaker types for 1966 has been drawn 
up by Rola, and is available on request. 
Postal address is The Boulevarde, Rich¬ 
mond, E.l, Victoria. 

ASTRONICS IMPORTS are distributing 
in Australia a device that allows the user 
not only to look round a corner but 
through a series of curves and bends. 
Known as the “Flexiscope,” the instrument 
is made in USA by Bausch and Lomb Inc. 
It uses a flexible probe which operates on 
the fibre optics principle. The image is 
broken up into a mosaic of dots of light 
which are transmitted by flexible glass 
fibres to the inspecting eyepiece, where the 
original picture is reconstituted. The probe 
can be bent around curves, threaded in 
and through the most complex systems, 
even tied into a knot, without affecting its 
ability to transmit the image it “sees” at 
the end of the probe. Two tiny high- 
intensity light bulbs in the end of the 
probe provide direct even illumination of 
the area under inspection. 
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MICRO COMPONENTS 

Designed for airborne 
computers and used 
extensively in the TFX. 



General Micro-electronics Inc. 

2920 San Ysidro Way • Santa Clara • California 


COMPONENTS AVAILABLE IN AUSTRALIA 

FIELD EFFECT TRANSISTORS 

Metal OxideSilicon Field Effect Transistors 
MOS FETs in single and dual, P and N channel. 

Metal Oxide Silicon Integrated Circuit elements 
Flip Flop, Binaries and Gates. 

MULTI-LOGIC INTEGRAL CIRCUIT ELEMENTS 

Low Power RTL Packs Commercial/Industrial 
or military specification ranges. 

High Power RTL Packs Gates 
Current Mode Logic Packs Gates 
Transistor/Transistor Logics Gates 
Diode Transistor Logics 
Gates, Binaries, Buffers 

■ High Performance ■ High Reliability 

■ Low Cost ■ Ready Availability 

SOLE AUSTRALIAN DISTRIBUTORS: 

NATIONAL TELEVISION 
ENGINEERING PTY. LTD. 

144 BOUVERIE STREET, CARLTON, VICTORIA ■ TEL: 342658 


For further information please complete this coupon and 
forward tp National Television Engineering Pty. Ltd. 



Name or Firm 

Address. 

I/We are interested in 
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AMATEUR BAND NEWS AND NOTES 


Effects Of International Politics 

The international situation has been given great publicity in 

K ‘\e daily press and on radio and television over the past months, 
idden behind these headlines are the effects international 
politics have on Amateur Radio. 


you wish you had never undone it. THE 
SERVICEMAN WHO TELLS would have 
enough material to write about for years 
if he worked on these for a while.” 

As far as obtaining an amateur licence 
for himself and another for the school, 
the position was summed up in these few 
words: “I am still fighting to get a licence. 
The Pakistan people do not want to give 
anyone a licence.” 


By Pierce Healy, VK2APQ* 


Amateur radio, because of its unique 
ture of being an international hobby, em- 
icing all nationalities and ideologies, 
netimes becomes affected by international 
litical tension. Very seldom, however, 
es first-hand information on such effects 
ome known to amateurs outside the 
>ubled areas. 

This story, which concerns an Austra- 
i amateur, should serve to illustrate the 
ny advantages which Australian amateurs 
oy over their less fortunate fellow ama- 
rs. 

is in no way intended to be a judg- 
nt on the authorities concerned. It 
simply a statement of fact which Aus- 
ian amateurs might consider and then 
free to form their own opinions. It 
iuld be emphasised, incidentally, that all 
events depicted took place some months 
ore the recent outbreak of hostilities 
ween India and Pakistan, 
lack in January last, the writer had a 
t from Howard Rider (VK3ZJY) and a 
y pleasant evening was spent discuss- 
amateur radio, with the emphasis 
the Wireless Institute of Australia Youth 
lio Scheme. 

toward had accepted an appointment 
er the Commonwealth of Australia and 
torian Government contribution to the 
ombo Plan. The appointment was that 
a teacher in electronics at the Khulna 
^technic Institute in Khulna, East Paki- 

oward expressed his intention of form- 
a radio club among the students along 
lines of the W.I.A. Youth Radio Scheme 
hoped to be able to have contacts on 
air with Australian club stations, 
nee his arrival in Pakistan last May 
yard has written several letters which 
some startling facts on conditions as 
as amateur radio is concerned, 
ne letter referred to his short stay in 
g Kong and a pleasant meeting with 
tall group of VS6 amateurs. Then, on 
lling to East Pakistan, his comments 


ending in East Pakistan, however, I 
d that the position was vastly differ- 
There are only 10 amateurs listed 
ulation 50 million) and very few of 
3 are operating. There are many 
ons for this of which I will list a few. 
1) Lack of suitable equipment, e.g., 
formers of any type for valve equip- 
(pwr., spkr., I.F., etc.) are not made 
very few imported here. (2) High 
of other components, e.g., a 6U8 valve 
£A2/8/. (3) Lack of educational 

ities — this we are here to rectify (un- 
the Colombo Plan). (4) Little or no 
est by local influential people. (5) Gene- 
ack of interest by possible participants 
ley have no one to lead them.” 


iw» and notes of Divisional and Club 
ities, submitted for inclusion in 
t columns, should be forwarded 
:t to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 


The letter also mentioned amateur station 
equipment that had been installed at the 
Dacca Polytechnic Institute but was now 
out of service, also the hope that some 
arrangements could be made to get some 
components from Australia to construct a 
receiver for his own use. It concluded 
with: 

44 . . . this letter may be of benefit to 
your readers in comparing their plentiful 
supply and conditions with those of an un¬ 
der-privileged country.” 

Recalling that the Wireless Institute of 
Australia had some years ago tried to 
organise the distribution of components to 
amateurs in SEATO areas, but without 
success, due to Customs duties, tariffs and 
other complications, it was suggested to 
Howard that he might investigate the present 
situation in that regard. 

The answer to that suggestion was given 
in a letter that read:— 

44 Had put off replying to your letter 
until I received a reply to a query I sent 
to the Australian High Commission. This 
was about your suggestion regarding the 
sending of equipment over here to amateurs. 
I can do no better than give you their 
answer, and I quote: 

44 ‘The suggestion of the Australian Wire¬ 
less Institute for the distribution of radio 
components, while very commendable, is, 
in our view, not an acceptable proposition. 
As you surmise, the Customs difficulties 
would be extremely complex. We should 
also have grave doubts as to the ability of 
most persons receiving the equipment, to 
install it and cannot rule out the possibility 
that some recipients would promptly sell 
it.’ ” 

Commenting on this, Howard says: 

“The last line is straight to the point 
isn’t it. Having lived here now two and a 
half months, I regret to say that I quite 
agree with them. I have also found that 
our Australian boys at the High Commis¬ 
sion at Karachi have always been right on 
the ball and any advice I get from them 
I now take as gospel.” 

On the radio servicing facilities available, 
Howard commented in these words: 

“I have had a bit of time to look at 
most of the ‘radio repair shops.’ The ser¬ 
vice department of the best shops con¬ 
sists of a multimeter, pair of pliers, couple 
of screwdrivers, a spanner or two, and a 
soldering iron of the old 60-watt variety. 
There are very few valve radios here, most 
are of the mantel transistor variety. 

“The servicing procedure is as follows: 
(1) Look at it. (2) Prod around various 
components with a screwdriver. (3) Check 
the earpiece connection. (4) Test and try 
new batteries (this is what the multimeter is 
for). (5) If it does not go now, give it 
back to the customer and tell him it is 
no good. 

“It is surprising how very seldom they 
are wrong, although I am quite sure that 
they do not know why. The heat and 
humidity play havoc with printed circuit 
boards and a look at the back of one of 
these boards three or four years old makes 


Early in September a further letter was 
received from Howard. This gives some in¬ 
dication of conditions and the feeling of 
frustration it must be for a man who has 
undertaken a task on behalf of his country 
and who, as an extra-curricular activity, 
wishes to help students in an under-privi¬ 
leged country to learn about amateur radio. 
The letter reads: 

Khulna Polytechnic Institute, 
P.O. Muzgunni, Khulna, 
East Pakistan, 27/8/65. 

“Dear Pierce, 

“As you may know, I have been trying 
without success to obtain an amateur licence 
in East Pakistan. I received no reply at all 
to my many letters (in all, 12 have been 
sent), so I turned in desperation to the very 
few local hams, to try to obtain some reason 
for the apparent stone wall. A couple re¬ 
plied, both with the same story, and I will 
quote the better of these, in case you or 
your readers do not know the position. I 
have since verified both stories. 

“I wrote to this man (AP2AR), mention¬ 
ing the trouble I was having and requested 
a meeting with him the next time I was 
in Dacca (80 miles). This is a copy of his 
letter: 

36 Purana Paltan, 
Dacca—2, 
21/8/65. 

44 ‘Dear Howard OM, 

44 4 I received your letter a moment ago. 

44 ‘You are correctly informed that I am 
(was) the most active amateur in East Paki¬ 
stan. But since last May things have been 
different. The Government of Pakistan has 
banned ham radio for civilians in Pakistan 
and has seized all receiving and transmit¬ 
ting equipment. The military (ham) stations 
have not been touched, but they are volun¬ 
tarily keeping off the air. This drastic 
and cruel action has nonplussed the civilian 
amateurs who have invested considerable 
time, energy and money in building up their 
stations. 

44 ‘The ban has affected both privately 
owned and educational institutions. The 
licence of the Amateur Radio Club of the 
Engg. Univ., Dacca (AP5EU), has also been 
revoked. 

44 ‘As to your efforts in getting a licence, 
I don’t think you will be able to get one. 

44 4 I shall be most happy to meet you 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 
REPAIRED 

including . . . 

Aristone Sony Mitsubishi Fujiya 
Berlin Sharp Nivico Kenco 
General Aurora Spica Sanyo 
Mariner Crown Toshiba Standard 
National Hitachi Belair Yashica 

W e do not sell spore parts 

PETER G. BROUGHTON 

211 George Street, 
Sydney. Tel. 27-5831. 
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PROBE HOUSINGS 

NOW IN 4 TYPES — including a 
FULLY INSULATED MODEL 

End insulators moulded in high impact 
polystyrene. Metal bodies made from 
7/8in I.D. nickel plated brass tube. 
Insulated model PHI 7/8in I.D. 
fibre with internal shim brass 
shield. Double ended type has 
contrasting coloured insulators. 
PH2 and PH4 20/- ea. PHI 22/6. 
PHDE 27/-. 


PH2 


(short) 


All prices include sales tax and are post-free within Australia. 


FROM RADIO SUPPLY STORES EVERYWHERE 
Distributed by: W ATKIN WYNNE PTY. LTD. 

32 FALCON STREET, CROW'S NEST, N.S.W. 43-1912, 43-2107 




<3- 

AIWA 

DM 13. AIWA NON-DIRECTIONAL MICROPHONE. The 

AIWA DM 13 is a top quality non-directional dynamic 
microphone featuring On/Off slide switch and tilting 
mounting bracket fitted with universal thread for floor 
stand use with Goldring stands MS5 and MS6. Finished in 
satin chrome and durable and attractive construction 
lends itself to all types of entertainment and recording 
work. Impedance 50KQ or 500; Frequency Response 60 
c/s—15,000 cps; Sensitivity 55 db? Dimensions; Length— 
10i"; Weight 18i ozs. 


AIWAO- 

DM 10. Impedance 50Kft or 50ft; 
Frequency Response 60—13,000 cps; Sensi¬ 
tivity 75 db's; Dimensions 7\" x U"; 
Weight 11 ozs. with stand. The DM 10 is 
a medium quality, non-directional, dynamic 
microphone complete with On/Off slide 
switch and table stand featuring fly-off 
cradle for easy hand use. It is constructed 
from robust die-cast aluminium with gloss 
black enamel and chrome finish. Its medium 
characteristics solid construction suit it 
for general audio work. 


AIWAO- 

DM 17. Omni-Directional Dynamic Boom Microphone. The AIWA 
DM 17 is a quality Omni-directional dynamic microphone—with swivel cradle 
for -use with floor stands or mounted on a boom. Ideal for group use. Gay 
enamel finish—vertically mounted inset protected by robust cage. Impedance 
50Kft or 5012; Frequency Response 70—14,000 cps; Sensitivity 75 db's; Dimen¬ 
sions 58" x 11"; Weight 11 ozs. 

GOLDRING 

(A'asia) Pty. Ltd., 443 Kent St., Sydney. 29.1276 

VIC.: Goldring Engineering Dist. Ltd., 368 Little Bourke St., Melbourne. 67-119. 
OLD.: Commerce Aust. Pty. Ltd., 235 Edward St., Brisbane. 2-7875 
S.A.: Farley & Fahy, 77 Wright St., Adelaide. 51-5117 

W.A.: Goldring (W.A.) Pty. Ltd., 144A William St., Perth. 21-6500 GE p344 


when next you are in Dacca. You can meet 
me at the Engg. Univ. (NOT Dacca Univ.) 
between the hours 7.30 a.m. to 1 p.m. (ex¬ 
cept Fridays) or after that at my home, 36 
Purana Paltan, Dacca. My house won’t be 
difficult to locate because it is a landmark 
with the gigantic triband delta quad sitting 
on the roof. My house is just a furlong 
north of the shopping centre Baitul Mokar- 
ram. 

73s Arifur Rehman, ex-AP2AR\ 


“That puts things in a nutshell, doesn’t 
it. Quite obviously, I cannot operate a 
transmitter at my present location. I have 
since rung him to ask his permission to 
post the above letter back to Australia 
and maybe even publish parts of it. He 
gave me this with no reservations at all 
At the moment, I am a bit disgruntled anc 
lost for words, so I will finish for now 
I will let you know any further develop 
ments. 

73s from VK3ZJY Howard.’ 


Howard Rider, his wife and family wer 
expecting to be in East Pakistan for 
period of two years. 

But another letter from Howard date 
16th October shows how an internatiom 
situation has completely changed the pre 
ject. He wrote: 


“Dear Pierce, 


“Khulm 

16/10/6! 


“Received your very welcome letter toda 
and immediately sent you a telegram tellin 
you to publish your story. As the mai 
are not sure yet, I thought a telegrai 
would get to you on time. If this lettc 
gets through, you may be able to finis 
the story. 

“Firstly, I think you know our job hei 
was to set up a polytechnic institute. E 
this I mean to bring all the material froi 
Australia, install it, teach the teachers ho 
to use it, and therefore bring their cu 
riculum up to date with our standards. 


“We were sent over some six montl 
before the materials arrived so that v 
could get to know the people and the 
problems. These problems are almost insu 
mountable. People are trying to raise the 
living and education standards from abo 
the sixteenth century to the present da 
inside 20 years. You can get an idea th 
when I say that, after 10 years, the p( 
centage that can read and write is still 
single figures. Schooling is not compulsoi 
nor free. Until you have lived here y< 
cannot realise what a wonderful count 
Australia is. 

“Materials arrived on October 10, 19( 
and then they told us. Coming here, t 
ship, the Barpeta, had to call at Calcut 
You have probably guessed it. The India 
took a liking to all our machines, lath 
etc., and also all of my electrical a 
electronic equipment. There was other equ 
ment on board, such as woodworking, si 
veying, drawing, etc., which they left, 
all, out of 284 crates we lost 147 of the 

“The position now is that we have 
work to do until the equipment is eitl 
returned or replaced. As this will take 
least 12 months, we will return to Austrs 
in December, with almost nil accomplish 

“It is almost impossible to explain < 
feelings. We are told that we, the two 
us, are the only Colombo Plan experts 
schools left in East Pakistan. All the r< 
including our wives and family, hav 
left on September 21, 1965. We had bi 
up a lot of goodwill for Australia 
remaining during the so-called war, i 
to see it all go down the drain is, to 
the least, frustrating. 

“I have sent my 13th letter to the P 
and Telegraphs Department, and fin: 
received an answer. This said, and I que 

“ ‘The undersigned is directed to re 
to your letter of the 20th August, 19 
on the above noted subject (amateur w 
less licence) and to inform you that y 
request for an amateur licence cannot, 
is regretted, be acceded to. 

“ ‘(Signed) J. D’Crus 
















“This letter was dated September 6, one 
ay after the war started. 

“I had a letter from Ahmed Ebrahim, 
lP 2AD, dated September 4, 1965, who 
wished me well in his country and asked 
le to stay at his place at Multan, West 
akistan, if I ever got over his way. His 
;tter was a lengthy one and I will quote 
ou a small passage from it. 

“ ‘Unfortunately, since early June, amateur 
perations seem to have been suspended. 

was officially directed to return my 
cence and stop operation, also hand over 
ly rig, which I have done. I cannot say 
tiat this is done all over the country, but 
lost amateurs whom I have met have 
old me the same thing. Possibly you can 
juess why this is being done. You can 
fcagine what a blow this is to all of us. 
nd I have just got my high powered linear 
oing so nicely and the DX conditions 
ere beginning to improve. I feel so 
leesed off that I never even care to 
iten again on the amateur bands.’ ’* 

“I managed to get myself a standard 
^e-valve radio that boasts three bands 
id have done some listening on 14MC. 
t the start 1 had only a transistor radio, 
hose oscillator I used to beat with the 
gnals coming into the valve set to 
solve SSB. Believe me, this is a very 
vkward way of receiving signals, but 
len it is all you have, you put up with it. 
nee then I got and made enough parts 
build a BFO. This could fill a column 
itself. 

“Even with this primitive equipment I 
ve managed to log 44 VK stations, all 
good listening strength. In a period of 
e nights between the 7th of the 10th 
d the 15th of the tenth. This place is 
good for amateur radio that with a 
od rig, there are few places that could 
t be reached. 

“The stations were all VK’s 2JZ, 2AGW, 
IA, 2SG, 2ACD, 2AGS, 2NI, 2AST, 
BV, 3LA, 3AHR, 3EK, 3VG, 3UQ, 
HT, 3TL, 3APH, 3VJ, 3ALP, 3AUP, 
IM, 3ACD, 3ADW, 4HR, 4SD, 4EJ, 
T, 5QR, 5GG, 5RD, 5FM, 5GQ, 5DT, 

E, 5DG, 6ES, 6RX, 6RU, 7CK, 8FC, 

I, 9JR, OGW. That’s about all from here, 
;ept not to forget the great hospitality 
boys at AP Land have shown me, 

hough I have not, as yet, met one 

sonally. I will be returning via Singapore 
?ut the 10th of the 12th. 73s. 

HOWARD.” 

V further note from Howard, received 
t as these notes were being completed, 
s of a recent conversation with a leading 
dstan amateur, who stated that it would 
bably be three years before amateurs are 
in allowed to operate in that country, 
here is no doubt that Howard will long 
lember his experiences and his efforts to 
her Amateur Radio. Should he at some 
ire date return to East Pakistan to con- 
le his work, there is no doubt that he 
have at least the moral support of his 
nds among Australian amateurs, 
he moral behind this story is a chai¬ 
se to the apathy of some amateurs who 
not actively support their amateur asso- 
ions and tend to ignore the need to 
port the efforts being made by the major 
iteur radio organisations throughout the 
Id to retain the amateur service fre- 
ncy allocations. 

W.I.A. Activities | 

11 members of the Wireless Institute of 
tralia are reminded that the next Federal 
ivention is set down for Easter, 1966, 
n the venue will be Brisbane. 

Iatters relating to policy, ITU, contests, 
those that have a bearing on the pro- 
s and well-being of the institute will be 
ussed. 

lembers who have items which they de- 
to have placed on the agenda, should 


send details in writing to the Divisional 
Council in the State in which they reside. 

NEW SOUTH WALES 

Mr Alan Morris of the Department of 
Civil Aviation was the guest lecturer at 
the October meeting of the N.S.W. Division, 
held at Wireless Institute Centre, 14 Atchi¬ 
son Street, Crow’s Nest. Mr Morris dealt 
with magnetic amplifiers. He first discussed 
the history of the technique and then, with 
slides of graphs and circuitry, gave a clear 
explanation of the whole subject. His talk 
was much appreciated by those present, who 
now have a clearer understanding of this 
interesting subject. 

VHF GROUP 

Plans for the Field Day to be held over 
the New Year weekend are well in hand. 
At least 30 VK2 stations will be in the 
field, operating from mountain tops and 
other good VHF locations. 

It has also been reported that the VK4 
moonbounce team will be participating. This 
consists of VK4’s ZAX: ZEK: ZBL: ZPL, 
VK8KK from Alice Springs, ZL2TCW and 
other New Zealand stations, plus a number 
of VK3 and VK5 stations. 

Operations will start at 5 p.m. on Janu¬ 
ary 1, 1966, and close at 9 a.m., January 
3. For contest scoring purposes there will 
be five 4-hour sessions during that period. 

Scoring will be on a points per mile 
basis with 50 miles the minimum scoring 
distance. All amateur frequency allocations 
including 144MC and above may be used. 


Full details regarding locations of stations 
can be obtained from: Tim Mills, Box 342 
P.O., Crow’s Nest, N.S.W. 

THE MOBILEER PROJECT 

The first prototype of the Mobileer series 
which has been put into operation is a most 
interesting and well-designed piece of equip¬ 
ment. 

The project was undertaken by the Tech¬ 
nical Committee of the N.S.W. VHF and 
TV group when they set out to design and 
build a complete 144 MC mobile transmit¬ 
ter/receiver. 

The entire unit has been built into a stan¬ 
dard “Playmaster” case and consists of a 
20 watt crystal controlled transmitter, push- 
pull modulator which also provides the 
audio for the receiver, a HF tunable re¬ 
ceiver for the IF channel, fed by a low 
noise crystal locked converter. 

Several other prototypes are now being 
considered following the success of the first. 
Full details will be released by the group 
early in the New Year. 

OSCAR IV PROJECT 

Several inquiries have been made as to 
who is the W.I.A. Federal Co-ordinator for 
the Oscar projects now that Roy Hart 
VK2HO has relinquished the task. 

As the result of negotiations with the 
Federal Executive of the W.I.A. it is expect¬ 
ed that members of the Melbourne Uni¬ 
versity Astronomical Society and Radio 
Club VK3ATM will take over the task. 
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Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Storios 

Writing for Radio & TV 

Intarior Decorating 

Etiquette A Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying A Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature A Cartoons 
Oil A Water Colour. 
Fashion Drawing 
Showcards A Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 


BUILDING 

Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate A Quantities 
Roofing. SteerSquare 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting A Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry. Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 


Kefrigeratio 
Diesel Engin 


Auto Mechanics 
Civil Engineer 
Production Managem’t 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales t Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mach. Engrs. 
Inst. Diesel Engineers 
Shire Overseen Exa -i 
E ngineers' Institutions 

ADVERTISING 

Copywriting 
Commercial Art 
Advert*g Inst. Aust. 
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RADIO CHASSIS 

INSTRUMENT CASES 

PRINTED AND 
ENGRAVED PANELS 

SPECIAL 

METALWORK 


NOW AT NEW PREMISES 

24-32 O'MORDAN STREET, 
ALEXANDRIA. N.S.W. 

All distributors carry the full range 

VICTORIA: SOUTH AUSTRALIA: WEST. AUSTRALIA: 

A. H. NICHOLLS & CO., Gerard & Goodman Ltd., Pakbar Pty. Ltd., 

22 Elizabeth Street, 192 Rundle Street, 38-44 Stone Street, 

Adelaide. 


East Bentleigh. 


QUEENSLAND: 

D. IRVINE & CO., 
14 Merivafe Street, 
South Brisbane. 


West Perth. 


TASMANIA: 

Homecrafts-Tasmania, 
199 Collins Street, 
Hobart. 


HEATING SYSTEMS PTY. LTD. 

24-B2 O’Riordan Street, Alexandria, N.S.W. 

69-3764 Open Saturday 10.30 a.m. to 12.30 p.m. 69-7616 


In the past this group have shown gr 
interest in the Oscar project and hj 
access to much related information on i 
subject, as well as more spare time tl 
the average amateur. 

News from Bill Orr W6SAI, dated Octol 
20, states that it is still planned to laun 
Oscar IV during the first week in Decemb 
and it will definitely have a 144MC a 
432MC beacon. 

The satellite will be placed in orbit 18,2 
miles above the earth and will take fc 
days to travel from horizon to horiz 
followed by a gap of eight days before 
reappears. 

It is not certain if the translater w 
be ready for this launch, but if it is, 
will receive on 144.1 MC and translate 
432.935MC. Power levels have not be 
stated. 

Up to date news on the project is 
ceived by Ray Naughton VK3ATN fr< 
WB6AYN each Thursday via 14MC. 

HUNTER BRANCH 

The proceedings of the Annual Convi 
tion of the Hunter Branch commenced 
the monthly meeting held on Friday evenii 
October 1. The meeting took the form 
a “Home-Built Equipment Competitio 
and a number of well-built and interest 
pieces of equipment were displayed. 

The competition was won jointly by ij 
Mills VK2ZDN, who described his tri-bd 
transmitter and receiver for the 52, | 
and 432MC bands, and Tony Mull 
VK2ZCT for his 144 and 7MC transisl 
receiver. 

Others taking part in the competitl 
were: Bill Munn VK2ZWM, 52 and 14411 
transmitter; Mac O’Brien VK2ZMO, vl 
for 6 metres; Alex Mather VK2JZ, 3 
tri-band transceiver; Les Baber VK2Rj| 
novel power supply; Ian O’Toole, Assl 
heterodyne additive frequency meter; I 
John Bedford, Assoc., a timing device I 
racing cars. The contest proved to be I 
unprecedented success. 

The Convention Dinner was held at I 
Drill Hall, King Street, Newcastle, on Sal 
day evening, October 2, when 82 meml 
and their friends were present. 

The proceedings were officially Opel 
by the President of the New South Vm 
Division, Ivan Agar VK2AIM, who, 

Mrs Agar, had come from Sydney fori 
Convention, and the President of I 
Tumbarumba Shire via a radio link atl 
South-West Zone Convention. 

This hook-up between two conventB 
being held about 400 miles apart was ifl 
successful from both a novelty and I 
operation aspect. The Jink was establiH 
on the 80-metre band using single side bH 

The Toast to Amateur Radio andB 
Wireless Institute was proposed by T | 
Swain VK2CS, a former president ofl 
Hunter Branch, and the response was ifl 
on behalf of the Division by Ivan B 
VK2AIM. ■ 

The guest speaker at the Dinner wafl 
Arthur Gabb of the Amalgamated WiB 
Valve Company. Mr Gabb illustrate* 
lecture with graphs and diagrams dfl 
with the present developments in fl 
conductor devices and gave such intercB 
information as the fact that a tranB 
capable of 7 watts of RF at 400MCB 
available — at a price. 

Also included in the evening’s enteB 
ment was a display of coloured slid^| 
Lionel Swain VK2CS, taken on his rB 
world tour. 

A fine day greeted over 70 FieldB 
enthusiasts who gathered at Marmong B 
Lake Macquarie, on Sunday, OctobB 
Winners of the various events were: B 

All-Band Scramble: Harold BB 
VK2AAH. HF Section; Bill Hall vl 
VHF Section. 

7MC Mobile Hidden Transmitter I 
Dave Andrews VK2AWZ. 

144MC Mobile Hidden Transmitter I 
Tas McLoughlin VK2GV and Max FB 
VK2BMK. B 

144MC Pedestrian Hidden TransB 















Hunts: Dave Andrews VK2AWZ, Dick 
Norman VK2ZCF. 

Ladies’ Quiz: Susan Brown VK2BSB. 

Technical Quiz: Les Baber VK2RJ. 

A good list of prizes were available and 
those who won the events were well 
rewarded for their efforts. 

There will be no Hunter Branch meeting 
in January. Meetings will commence in 
February, 1966, when it is hoped that a 
lecturer from Mullard Australia will address 
the meeting. 

Details will be eiven in the news broad¬ 
cast from VK2AWX at 7 p.m. on Monday 
nights. 

SOUTH WEST ZONE CONVENTION 


A very successful South West Zone Con¬ 
vention was held at Tumbarumba, over the 
October weekend 2nd, 3rd and 4th. 

Members and visitors, arrived on Satur¬ 
day morninq. The afternoon was devoted 
to a tour of the local beauty spots and the 
renewal of old friendships. 

The Convention Dinner on Saturday 
night was held in the R.S.L. hall, 55 being 
present. 

The Official Guests were: Mr T. G. Roth, 
Tumbarumba Shire President, Frank Pear¬ 
son VK2ACQ, representing the president of 
the New South Wales Division, Mr J. Top¬ 
per, District Radio Inspector, and Pierce 
Healy VK2APQ, Federal Councillor, N.S.W. 
Division, as Guest Speaker. 

During the dinner, John Clode VK2EZ, 
president of the Tumbarumba Radio Club, 
introduced the guests and called on Harry 
Cuthbert VK2AEC. Zone Officer to pro¬ 
pose the toast to Amateur Radio and the 
Wireless Institute. This was responded to by 
Frank Pearson VK2ACQ, who told of some 
of the activities associated with running the 
Division. 

Mr Roth welcomed the visitors and ex¬ 
pressed his pleasure at the convention being 
held in Tumbarumba, as it became part of 
the activities associated with the Festival 
>f the Mountain Gums and Trade Fair then 
in progress. 


He also gave some interesting sidelights 
n the town and surrounding districts and 
ater in the evening arranged for a display 
if precious metals and stones which are 
ound in the area. 

As Guest Speaker, Pierce Healy VK2APQ, 
eviewed the matters dealt with at the 1965 
: ederal Convention, negotiations with the 
\M.G. Department by Federal Executive 
nd some sidelights on amateur radio con¬ 
it ions in other parts of the world. 

At the. conclusion of the dinner an 80 
letre SSB radio link was established with 
le Hunter Branch, and iointly, the Tum- 
|arumba Shire President. Mr Roth and the 
resident of the N.S.W Division W.I.A., 
an Agar VK2AIM, at the Hunter Branch 
|onvention Dinner exchanged greetings and 
'daily declared both conventions open. 

The remainder of the evening was de¬ 
led to screening several colour films of the 
lowy Mountains Hydro-electric Scheme. 

On Sunday the venue was the Show- 
ound, there were many keenly contested 
ents, but the most popular was the barbe- 
e picnic lunch. Large juicy steaks and 
|her tasty morsels being distributed caused 
interest in other events to be forgotten. 
[The daytime activities concluded with the 
fesentation of many very useful prizes 
mated by several national radio and other 
de houses. 

[The list of prize winners were: 

All Band Scramble. 

I Bob Woodman VK2EY, 1st. 

■ Don Haberecht VK2RS, 2nd. 

■Frank Pearson VK2ACQ, 3rd. 

I Morning 144MC Hidden Transmitter 
Hunt: 

Leon Skeers/Eddie Penikis VK1VP 1st. 
Ceith Dodd VK2ZAA, 2nd. 

Sandy Bruce-Smith VK2ZEX, 3rd. 

| Afternoon 144MC Hidden Transmitter 
Hunt: 

■Sandy Bruce-Smith VK2ZEX, 1st. 

■Don Haberecht VK2RS, 2nd. 

Tim Mills VK2ZTM, 3rd. 


144MC Mobile Fox Hunt: 

Sandy Bruce-Smith VK2ZEX, 1st. 

Kevin McLachlan Assoc., 2nd. 

Pedestrian Hidden Transmitter Hunt: 

Alf Bullock Assoc. 

Guess the Frequency: 

Fred Clissold VK2AJI. 

Call Sign Competition: 

Jack Flynn VK2AY. 

Lucky Number Competition: 

Don Haberecht Jnr. 

Lady Travelling Furthest Distance: 

Mrs Pearson XYL-VK2ACQ. 

Lady Travelling Interstate Furthest: 

Mrs Nisbett XYL-VK3ZKK. 

One of the highlights of the afternoon 
started with a contact made by VK2APQ, 
operating portable with an SBE model 33 
SSB transceiver, with K6ERV on 14MC. 

This resulted in over 20 contacts for 
K6ERV in the VK-ZL-Oceania DX phone 
contest. Just about every call sign registered 
at the convention will appear on K6ERV’s 
Log sheet. 

A social evening with films and coloured 
slides of the Snowy Mountains concluded 
the day’s activities. 

On Monday, those who did not have 
several hundred miles to return home, went 
on a conducted tour of the western section 
of the Snowy Mountains Hydro-electric 
Scheme. 

A very successful and enjoyable conven¬ 
tion. It is intended to hold the 1966 con¬ 
vention at Wagga. 

VICTORIA 

The eighteenth Annual Convention of the 
Western Zone of the Victorian Division 
was held at Warracknabeal on Sunday, 
October 10. 

There was a good roll up of Zone 
members and visitors including some from 
South Australia. The Divisional Council was 
represented by Ken Seddon, VK3ACS, and 
Michael Owen, VK3ZEO. 

Zone officers elected for the forthcoming 
year were: — 

President: A. D. Giles, VK3ADS, Glen- 
orchy. 

Senior Vice-President: K. E. Semmler, 
VK3ATS, Murtoa. 

Junior Vice-President: H. R. Brown, 
VK3NN, Yanac. 

Secretary-Treasurer: W. J. Kinsella, 

VK3AKW, Lubeck. 

Zone W.I.C.E.N. Co-ordinator: J. W. 
Edmonds, VK3AFU, Clear Lake. 

A new innovation at the convention was 
provided by Trev Rodda, VK3ATR, who, 
during the afternoon, took members and 
their friends for free air flights in a Piper 
Cherokee light aircraft. 

VHF CONVENTION 

On the weekend of October 9 and 10, 
a very successful Convention was held by 
the VHF group of the Victorian Division. 
This was the second event of this kind 
organised by the group. 

On Saturday, some 70 amateurs, SWLs, 
YLs and XYLs attended a barbecue and 
social held at the home of Cyril Edmonds, 
VK3AEE, at Glenroy. 

The Sunday saw an attendance of 120 
members and their families and friends at 
a picnic held at Mornington, where a 
number of events involving skill and chance 
were held. Included in these were 144MC 
fox hunts, 144MC scramble, a 144MC YL 
scramble and 52MC events. 

It was voted to be a most successful, 
convention and the organisers express their 
thanks to the interstate visitors for attend¬ 
ing, as well as to all those who assisted 
in making the weekend activities so success¬ 
ful. 

SOUTH AUSTRALIA 

It has been reported that the proposed 
legislation in South Australia for the 
licensing of electrical workers and electrical 
contractors is causing some concern among 
amateurs who have read the Bill which 
has been tabled in the State Parliament. 
Further comments on this are included in 
the “Forum” section of the current issue. 


NEW TRANSISTOR DESIGNS 


By CLIVE WITCHELL 

enable you to make any or all 
of these exciting projects. 


Just ask for the extra instructions 
tree when you order 


Complete step-by-step Instructions, in¬ 
cluding circuit, wiring diagram and 
construction diagrams free with each 
project. 

ALL THESE PROJECTS ARE 
BENCH TESTED AND GUARAN¬ 
TEED TO WORK. 


Broadcast Tuner (Superhet). (Instructions 
FREE). All the parts you need selected 
from the list below, plus resistors, capa¬ 
citors, 9V battery and sundries. 
Without cabinet .. .. only £7/19/‘5 

With Cabinet. only £ 9/9/6 

Amplifiers (Instructions FREE). All the 
parts you need selected from the list 
below, plus resistors, capacitors, 9V bat¬ 
tery and sundries. 

3 transistor only. £6/19/6 

4 transistor only (push-pull) . £7/18/6 

6 Transistor Portable (Instructions 
FREE). All the parts you need selected 
from the list below, plus resistors, capa¬ 
citors, 9V battery and sundries, only 
£14/10/. 

House Telephone (Instructions FREE). 
All the parts you need selected from 
the list below, plus resistors, capacitors, 
9V battery and sundries, only £8/19/6. 
Flashing Lights (Instructions FREE). 
All the parts you need selected from the 
list below, plus resistors, capacitors, 
special circuit board, fabricated perspex 
mounting strip, 9V battery and sundries, 
only £5/19/6. 

Alarms (Instructions FREE). All the 
parts you need selected from the list 
below plus resistors, capacitors, 9V bat¬ 
tery, Relay and sundries. 

Light activated (c/w light 


sensitive device). £4/15/6 

Sound activated. £6/19/6 


Switches (Instructions FREE). All the 
parts you need selected from the list 
below plus resistors, capacitors, 9V bat¬ 
tery, Relay and sundries. 

Light activated (c/w light 


sensitive device). £4/15/6 

Sound activated. £6/19/6 


Basic List of Parfs Supplied in the above 
projects (other necessary parts supplied 
at special trade kit prices): 


Audio Parts 

Speaker, 8 ohm, 2.25in dia. . . 22/6 
Output Transformer (480 ohm to 
8 ohm) matched to speaker) . 16/6 
Miniature coupling transformer, 

8K: 3K.13/6 

5K Potentiometer c/w switch 
and knobs. 9/ 


R.F. Part's 

Oscillator coil, 360 mH .. .. 9/ 

Two gang miniature capacitor 

c/w knob/dial.20/8 

Febrite High Q Aerial Coil 

(loopstick aerial). 7/6 

3 IF transformers.34/ 

General 

6 transistors and 1 diode (1 x 
2N412; 2 x 2N410; 3 x 2N408) 

or equivalents.79/6 

Printed circuit board.12/ 

Cabinet . . .. 20/ } 

Carrying Case 6/ > 30/ complete 
Earpiece .... 7/ ' 

ALL THESE PARTS ARE GUARAN¬ 
TEED AND AVAILABLE SEPAR¬ 
ATELY — PRICES INCLUDE SALES 
TAX AND DELIVERY CHARGES. 
Order to 


TRANSISTOR KITS 

69a Church Street, Brighton, S.5, Vic. 
Phone 92-3159 





















Sure Brite Picture Tubes 

ALL TYPES OF TUBES AVAILABLE EXCEPT BONDED 


2 Yeor Warranty 
£10 plus dud 


27 inch £15 plus dud 
All prices cash or COP 

FULL WARRANTY: 

Any tube returned to Sure Brite under warranty 
is replaced with another one at no extra charge, 
regardless of whether it tests good or not, so long 
as »t is not broken. 

COUNTRY CUSTOMERS 

Rail tubes to St. Leonards Station, freight paid. 
Orders filled same day received. All freight 
charges to be paid by customer. 

LARGE STOCK 

We always have 200 to 400 tubes in stock. All 
Australian types except bonded. When ordering 
state which price tube you want, otherwise the 
£10 tube will be supplied. 


Test tubes 
£4 (see below) 


Discounts to the trade 
Agents wonted 


DELIVERY 

Free delivery on tubes Mon. Wed. Fri. inter sub¬ 
urbs only. 

TEST TUBES 

We have 5 inch 70-deg. type, uses focus magnet 
and no ion trap, and 21 inch 110-deg. (MO-deg. 
may have spots) £4 each, no dud required. 

DUDS 

Must be under vacuum and scratch free. 

We can sell 17 inch without dud for £3 extra, 21 
inch without dud for £4 extra. 23" £5 extra. 

BENT GUNS AND 12 VOLT 
We have the sharper forcus bent guns and can 
supply them in the popular 21 inch 90-deg., also 
any type can be supplied with 12 volt 300ma 
heater. 


Sure Brite Picture Tubes 


198 PACIFIC HWY., CROW'S NEST, SYDNEY, N.S.W. 
Entrance Rocklands Rd. Phone 92-7743 



Manufacturers of Quartz Crystals for Frequency Control and Crystal 
Filters for Highly Selective Circuits Announce;— 


New Lower Prices for 
Close Tolerance Gold Plated Crystals 


for Amateur Applications 


Amateur Net 
(each including tad 

6 
6 
3 
0 
0 


£2 16 
£4 10 
£4 10 


• 1.8 Mc/i to 14.999 Mc/s ± 0.005% in. Style "D" holders, f pin spacing £2 8 

• 15 Mc/s to 47.999 Mc/s ± 0.005% in Style "D” holders, pin spacing £2 10 

• 48.0 Mc/s to 61.0 Mc/s ± 0.005% in Style "D" holders, pin spacing 

• 100 Kc/s ± 0.005% in HCI3/U holders, f pin spacing* 

• I Me ± 0.005% in Style "D" holders, f' pin spacings* 

* Specially designed for Crystal Calibrator purposes . 

• 455 Kc/s nominal Crystals for Filter applications in Style M D" or "E" 

(B7-G) holders. £4 10 0 

Many other types and tolerances are available from our standard production. Please con¬ 
sult us on your Crystal requirements. 

PYE PTY. LTD. CRYSTAL DIVISION 


_ 


la KILPA ROAD, MOORABBIN, V|C. Telephone 95-2011, 95-6741 
State Offices in Adelaide, Brisbane, Hobart, Perth and Sydney, 


























ROSS HULL MEMORIAL CONTEST 


The Federal Contest Committee of the Wireless 
Institute of Australia invites all Australian and 
overseas amateurs end short-wave listeners to 
participate in this annual contest which is held 
to perpetuate the memory of Ross Hull whose 
interest in VHF did much to advance the art. 

A perpetual trophy is awarded annually for 
competition between members of the W.I.A. in 
Australia and its territories, inscribed with the 
name and life work of the man whom it honours. 
The name of the winning member of the W.I.A. 
each year is also inscribed on the trophy. In 
addition, this member will receive a suitably 
inscribed certificate. 

OBJECTS: 

Australian amateurs will endeavour to contact 
as many other amateurs in Australia and overseas 
under the following conditions. 

DATE OF CONTEST: 

From 1401 hrs. G.M.T.. 11th December. 
1965, to 1359 hrs. G.M.T.. 16th January. 1966. 

DURATION: 

Any consecutive 216 hours (9 days) within 
it he dates mentioned above, this period to be 
*t the choice of the operator. 

RULES: 

1. There shall be three main sections to the 
contest: 

(a) Transmitting, open. 52MC and higher. 

(b) Transmitting, phone, 52MC and higher. 

(c) Receiving, open, all bands, 52MC and 
higher. 

All Australian and overseas amateurs may 
enter for the contest whether their stations 
are fixed, portable or mobile. It portable 
or mobile operation is used, this to be stated, 
giving the general location of such operation. 

3. All amateur VHF bands may be used, but 
no cross-band operating is permitted. Opera¬ 
tors are cautioned against operating trans¬ 
mitting equipment on more than one fre¬ 
quency at a time, particularly when passing 
ciphers. Such operation may be grounds for 
the disqualification of a contestant. 

4. Amateurs may enter for any of the trans¬ 
mitting sections. 

5. Only one contact per band per station is 
allowed each calendar day. 

6. Only one licensed amateur is permitted to 
operate any one station under the owner's 
call sign. Should two or more operate any 
particular station, each will be considered a 
contestant and must submit a separate log 
under his own call sign. 

Entrants must operate within the terms of 
their licences, L ..... 

CIPHERS: Before points may be claimed for 
a contact, serial numbers must be exchanged 
and acknowledged. The serial numbers of 5 
or 6 figures will be made up of the RS 
(telephony) or RST (c.s) report plus three 
figures commencing from 001 for the first 
contact and will increase in value bv one 
for each successive contact. If any contestant 
reaches 999 he will start again with 001. 
ENTRIES: Must be set out as shown In the 
example, using only one side of the paper. 
Entries must be postmarked not later than 
February 14, 1966, and clearly marked Ross 
Hull Contest, and addressed to Federal Con¬ 
test Manager, Box N1002, G.P.O., Perth. 
SCORING: For all sections will be based on 
the attached table. Contestants will have to 
agree between themselves as to the distance 
between their stations. Such distances must 
be shown in the log entry as shown in the 
example. Failure to make this entry wil 
invalidate the particular claim. Some typical 
distances are given In the attached table. 
LOGS: All logs shall be set out as In the 
example and In addition will carry a front 
sheet showing the following information: 


13. The ruling of the Federal Contest Manager 
of the W.I.A. will be final. No dispute will 
be entered into. 

14. AWARDS: Certificates will be awarded to the 
winners of each section in each VK and 
overseas call area. The VK contestant who 
returns the highest score In the transmitting 
section and who Is a financial member of 
the W.I.A., will have his name inscribed 
on the trophy which will be held by his 
Division for the prescribed period. His cer¬ 
tificate will be suitably inscribed. In addi¬ 
tion a special certificate will be awarded to 
the contestant, who shall not be the trophy 
winner, and who returns the highest scoring 
log covering a period of any 48 consecutive 
hours (2 days) within the contest duration, 
such period to be nominated by the con¬ 
testant. 

This period must be within the duration 
of the contest, but need not be within the 
main 9-day period. The period chosen must 
be stated on the front sheet—refer Rule 11. 


GENERAL NOTES: 

The contest period has been altered in line 
with suggestions made by many contestants and 
an extra certificate will be awarded for the best 
score over a 48-hour period in accordance with a 
motion passed at the 1965 Federal Convention. 
However, the 9-day winner Is not eligible for 
the 48-hour award. Also, chanqes have been 
made In the scoring table to accommodate some 
of the alterations suggested by the VK6 Divi¬ 
sion at Federal Convention. 

Since only a small number of logs are re¬ 
ceived for the receiving section, only one certi¬ 
ficate will be awarded this year unless extra 
activity warrants otherwise. 

It is suggested that contestants obtain a large 
scale map of Australia and of their State and 
measure out the distances involved in contest 
contacts that are not given herein. 

Contestants are reminded that times MUST be 
shown in GMT in accordance with Institute 
policv to foster the use of GMT where practic¬ 
able. Failure to, observe this rule will be 
grounds for disqualification. 

Comments concerning the contest, with parti¬ 
cular reference to: Duration of contest, points 
scoring system, rules of contest, would be appre¬ 
ciated by the Federal Contest Manager. 


EXAMPLE OF TRANSMITTING LOG (Brisbane Station) 


m 

BAND 

EMISSION 

CALL 

RST/NR 

RST/NR 

DIST. 

POINTS 

G.M.T. 

MC 

POWER 

SIGN 

SENT 

REC D 

MILES 

CLAIM 

24th Dec 
0100 
G.M.T. 
0110 

52 

A3 (a) 

50 watts 
A3 (a) 

VK7ZAI 

59001 

59004 

1110 

1 

G.M.T. 

0230 

52 

50 watts 
A3 

150 watts 
A3 

150 watts 

VK4NG 

58002 

57051 

330 

5 

G.M.T. 

0235 

G.M.T. 

144 

VK5ZK 

56003 

55043 

990 

15 

144 

vlc3ZJQ 

45004 

46021 

850 

15 


EXAMPLE OF RECEIVING LOG (Perth S.W.L.) 


DATE / 
TIME 
G.M.T. 

BAND 

MC 

CALL 

HEARD 

RST/NR 

SENT 

STATION 

CALLED 

DISTANCE 

(MILES) 

POINTS 

CLAIM 

2nd Jan. 
1000 







G.M.T. 

1025 

52 

VK5ZDX 

59221 

VK8KK 

1330 

1 

G.M.T. 

1110 

52 

VK2ZCF 

58195 

VK6ZAA 

2040 

5 

G.M.T. 

432 

VK6ZDS/6 

57061 

VK6LK/6 

60 

5 

3r Wo* n - 







G.M.T. 

144 

VK5ZHJ 

44102 

VK6ZCN 

1330 

20 


SCORING TABLE 


Distance between 
Stations (miles) 

Up to 10 

10+ to 25 
25+ to SO 
50+ to 100 
100+ to 200 
200+ to 300 
300+ to 500 
500+ to 1000 
1000+ to 1500 
1500+ to 2500 
2500+ to 3500 
3500+ to 5000 
Over 5000 miles 


52Mc 


2 

5 

10 

5 

1 

1 

5 

10 

15 

20 


1 

5 

5 

10 

15 

20 

30 


1 

2 

10 

30 


576Mc 


2 

5 

10 

15 

20 


Higher 

bands 

2 

5 

10 

15 

20 


DISTANCE TABLE 


SYDNEY 

CANBERRA 

BRISBANE 

MELBOURNE 

HOBART 

ADELAIDE 

NEW ZEALAND 

DARWIN 

PERTH 


SYDNEY 

CANBERRA 

BRISBANE 

MELBOURNE 

HOBART 

ADELAIDE 

N.ZEAL. 

DARWIN 

PERTH 

0 

160 

460 

460 

660 

710 

1300-1500 

1950 

2040 

160 

0 

600 

290 

530 

670 

1300-1500 

1930 

1940 

460 

600 

0 

860 

1110 

990 

1500-1700 

1790 

2240 

460 

290 

860 

0 

400 

400 

1500-1700 

1930 

1720 

660 

530 

1110 

400 

0 

710 

1300-1500 

2280 

I860 

710 

670 

990 

400 

710 

0 

1900-2100 

1620 

1330 

1300-1500 

1300-1500 

1500-1700 

1500-1700 

1300-1500 

1900-2100 

0 

2550 

3000-3200 

1950 

1930 

1790 

1930 

2280 

1620 

2550 

0 

1650 

2040 

1940 

2240 

1720 

1880 

1330 

3000-3200 

1650 

0 


A E ... 

DRESS . 

LL SIGN . 

lion . 

fmed Score .. • • • 

frating period— 

From . hrs GMT. /..../.. 6 

to . hrs G.M.T. I -/•• 6 

9 consecutive days. , » 

est score over a 48-hr. period was .... Pts. 

ating period—From . hrs. GMT 

././.6 

to . .. . .. hrs. GMT. 

.././. 6 

feclaration: I hereby certify that I have ooer- 

in accordance with the Rules and Spirit of 
Contest. 

Signed .. 

Date . 

ote: Entries on the front sheet must be 
ly shown in block letters. 

The right is reserved to disqualify any 

entrant who. during the Contest, has not 
observed the regulations or who has consist¬ 
ently departed from the accepted code of 
operating ethics. 


RECEIVING SECTION: 

1. Short wave listeners in Australia and over¬ 
seas may enter for the contest, but no 
transmitting station may enter. 

2. Contest times and logging of stations on 
each band are as for the transmitting sec¬ 
tions; however, there is no 48 hours sub¬ 
section. 

3. To count for points, logs will take the 
same form as for transmitting sections but 
will omit the serial number received. Logs 
must show the call sign of the station heard 
(not the station worked), the serial number 
sent by it, and the call sian of the station 
being worked. 

Scoring will be on the same basis as for 
transmitting stations, i.e., on the distance 
between the listener’s station and the station 
heard. See the examples given. It is not 
sufficient to log a station calling CQ. 

4. A station heard may be logged only once 
per calendar day on each band for scoring 
purposes, but additional reports will be of 
value to the F.C.M. 

5. AWARDS: A certificate will be awarded to 
the highest scorer In VK. Other certificates 
may be awarded by the Federal Contest Man¬ 
ager. depending on conditions and activity. 


MAKE f 50tof200 

Whenever You Want It! 


EARN EXTRA MONEY! 

VAII Can Succeed in Mail Order 
with Mail Order Techniques! 

Free sample brochure contains new and 
unique items for home. Auto family, gifts. 
Work part-time or full-time, from home, 
store, office, over 100 p.c, profit on all 
items. Sample brochure, wholesale prices. And 
all Mail Order data sent on request. 

Send your name and address to: 

KINGSLEY Products 

"Veta" BIRLEY STREET, BRISBANE 
Telephone 24055 

— 





































































LIMITED STOCK ONLY 
Model RH-10 


RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-1 Meg: 60 
ohms, 6 Rohms at centre 
scale. 

Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,000 V in four ranges. 

Size: 5in x 3£in x liin. 

Weight: 13oz approx. 

Price £5/7/6 

Postage 5/- to 10/- extra. 


Model RH-5 

* High sensitivity-20,000 Ohms/ 
V DC, 10,000 Ohms/V AC. 

* 3in Meter. 

* Handy pocketable size. 

SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 
1000 V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500- 
1000 V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-1 OK, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms. 6.2K, 
62K at centre scale). 

Capacitance: 0.000 luF-0.005uF, 

0.05uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3i” x 5i” x 1$”). 

Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 


Price £9/-/. 

Postage 5/- to 10/- extra. 


NEW FROM GERMANY 1 


6 Transistor de luxe model Radio 
made by International. Complete with 
leather carrying bag and earphone, 
etc. Size 4iin x 2iin. 

£10/10/• reduced from £15/15/- 

Plus postage and packing 7/6. 

SPECIAL OFFER 

ALL TRANSISTOR RADIO POCKET SIZE 
£5/19/6 Postage 5/- 


rri 


rr 


Actual Size 

KEY LITE 
39/11 

with fob keyring, attractive plastic 
case. Simply squeeze. Illuminates 
car and house locks, etc. 

40/- Posted anywhere 


THE OXFORD 

CORDLESS 

ELECTRIC RAZOR 

Battery Operated 

Twin blades 
rotary cutting 
head, spare 
batteries 1/6. 
Size 5in x liin. 

£3/19/6 


RADIO HOUSE PTY. LTD. 

306-308 PITT ST., SYDNEY. Also at 760 George Sf. and 6 Royal Arcade. (26-2817) 


Special Bargains from 

HOUSE PTY. LTD. 

RECHARGEABLE 
TORCH 


MULTIMETER TESTERS 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Price £15/107- 

Post 5/- to 10/- extra 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16” x 6 5-16” x 2*” 
Weight: 1.41b approx. 


"SUKRICH" PORTABLE 5 
TRANSISTOR 
TAPE RECORDER 
Model 999A £15/15/- 

Plus post 7/6 
Reduced from £22/10/ 
Complete with Tape Battery 
Phone and Mike 


72/6 

from West Germany 
never requires batteries 
Just plug into 240V 
power point 










































W.I.A. YOUTH RADIO SCHEME 


With the completion of each school year 
many students find themselves entering a 
new environment, a new way of life. 

For the first time it becomes necessary 
for a favourable impression to be made on 
a personnel officer or a selection committee 
to get that initial start in a chosen trade 
or profession. 

Bearing in mind that employers, in 
general, show a genuine interest in appli¬ 
cants who have a worthwhile hobby, all 
students, irrespective of the position being 
applied for, should not hesitate to present 
their Y.R.S. certificates and when prac¬ 
ticable a piece of equipment which they 
have constructed. 

To all Y.R.S. Club members entering this 
new way of life, the W.I.A. wish you every 
success for the future. 

NEW SOUTH WALES 
The recently formed radio club of the 
1st Clemton Park Scout Group in the 
Canterbury district has already shown 
remarkable success. Under the instruction 
of Stan Bourke, VK2EL, 11 boys have 
obtained their Scout Wirelessman Badge 
and six are preparing for the Y.R.S. 
Elementary Certificate examination. 

WESTLAKES RADIO CLUB 

Two Westlakes Radio Club members sat 
for the A.O.C.P. examination. They were 
Bob Blyth and Neville Threlfo, who both 
attempted the full examination. It is expected 
hat several other candidates from the club 
will be sitting for the January examination. 

Excellent progress has been made during 
he year by the younger members in the 
various grades of Y.R.S. certificate tests. 
The club station, VK2ATZ, is active on 
he 160, 80 and 40-metre bands. All 
nquiries regarding club activities should be 
ddressed to Box 1, Post-office, Teralba, 
^.S.W. 

VICTORIA 
Presentation Night 
Cowrie Park State School Radio Club 

The Gowrie Park State School Radio 
"lub is the only club in a primary school 
a Australia. The members have an average 
ge of 12 years and some of them recently 
ualified for certificates issued by the Wire- 
:ss Institute of Australia Youth Radio 
cheme. 

Those present for the occasion included: 
r E. Nelson, Assistant Supervisor, Vic- 
rian Radio Branch; Mr G. Romanes, 
►istrict School Inspector; Mr M. Hull, 
ederal President W.I.A.; Mr K. Matchett, 
ictorian Supervisor, W.I.A.Y.R.S.; Mr 
|ishe. School Headmaster; Dr Plummer, 
sendon Grammar School Radio Club; 
r D. Reed (VK3EI) and Mr N. Blake 
K3JN) as well as parents and friends of 
e boys. 

Mr Nelson presented the junior certifi- 
tes, congratulated the boys on their 
: orts and reminded them that school 
irk must come first and hobbies second, 
e then recalled some recent changes in 
]dio communications pointing out that 
ture developments will be more startling. 
Mr Romanes, in his address before pre¬ 
ting the elementary certificates, said that 
radio club activity had resulted in an 
provement in the spelling, maths and 
erest in science of the members’ school 
rk. 

r Hull spoke briefly on the history of 
Youth Radio Scheme before presenting 
nk Wrobel (aged 12) with a R.S.G.B. 
ndbook, donated by the Overseas Tele- 
imunication Commission, 
rank is quite a scholar. In addition to 
ng “dux” of the club, in that he gained 
highest marks in the Junior Certificate 
mi nation, he is also top of his class in 
tool. 

fter the formalities were over the 
sts were served with supper and met 
h other on an informal level, 
he club instructors, Bill Allen and 
rry Smitch are to be congratulated for 
work and keenness displayed in training 


these lads to a very high standard. Also 
congratulations to the successful boys, A. 
Joyson, H. Kulakowski, R. Kulakowski, W. 
Stubbs, A. Todorov, who gained Elementary 
Certificates and G. Smith, D. Hughes, D. 
Hardiment, F. Wrobel, T. Todorov, for 
gaining Junior Certificates. 

The W.LA.Y.R.S. is proud of this club 
because not only are very young boys 

Season's Greetings 

to all readers of these notes. 

To those who have written express¬ 
ing their interest in various aspects 
of amateur radio and those who 
have sent in notes on local events 
and other items of interest, a very 
sincere thank you. 

Look forward to hearing from you 
again in 1966. 

73’ 

VK2APQ 


making Y.R.S. history but educational 
history as well. These keen boys passed an 
exam containing some of the work taught 
in 4th and 5th year at High Schools, 
proving again that learning need not be 
difficult if sufficient interest is taken by 
the student in the subject. 

MACLEOD RADIO CLUB 

At a hobbies exhibition organised by the 
1st Macleod Troop of the Victorian section 
of the Boy Scout Association, the Macleod 
Radio Club staged a fine exhibition of 
pieces of radio equipment built by club 
members. These included morse practice 
sets, simple telephones and switching devices 
and samples of radio construction tech¬ 
niques. 


QUEENSLAND 

The Kelvin Grove Teachers* College 
Radio Club in Brisbane have been issued 
with the call sign VK4ZQT. It is under¬ 
stood that this is the first club in Queens¬ 
land to obtain a limited licence. 

SOUTH AUSTRALIA 
A report has been received that the 
Mitchell Park Boys’ Technical High School 
Radio Club has affiliated with the South 
Australian Division of the W.I.A. 

This is a well equipped and active club 
of 26 members having an average age of 
15 years. 

Other clubs maintaining a high standard 
in the State are the Port Pirie Youth Radio 
Club, St. Michael’s Radio Club, Nails- 
worth Boys’ Technical High School and 
the Prince Alfred College Radio Clubs. 

WESTERN AUSTRALIA 
Mervin Vellnagel, a member of the 
Wesley College Y.R.S. Club, has been 
selected as one of two representatives 
from Western Australian Secondary Schools, 
to attend Professor Harry Messel Summer 
School of the Nuclear Research Founda¬ 
tion of the University of New South 
Wales. 

ELEMENTARY CERTIFICATES 
The first member of a Postal Group to 
gain the Elementary Certificate was Mark 
Swinton of Beecroft Grammar School. The 
Postal Group has been formed to assist 
those who cannot attend school clubs. De¬ 
tails of these groups can be obtained by 
writing to: R. C. Black, YRS Supervisor, 

5 Bennett Street, Kingsgrove, N.S.W. 

At the Pagewood Marist Brothers* Col¬ 
lege Radio Club about 20 students are * 
awaiting the results of the recent Element¬ 
ary Certificate examination. Reports on 
the standard of the work done by the 
members of this club indicate that the per¬ 
centage of passes will be high. S 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.S 5.SMC TV Sweep Generator Crystals. 

£3/12/6 plus 121 P’C* sales tax. 

100 KCS ond 1000 KCS. Frequencies Standard. 

Crystal* £8/10/ each plus 121 P«r cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 P* r «««t soles tax. 

Amateur — from £3/-/- each plus 121 P«r cent tales tax. 

Ragrinds 37/6 each. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust. and New Zealand —Messrs. Carrel & Carrel , Box 2/02, Auckland 




Mossrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 

Messrs. A. E. Harrold Pty. Ltd. 
123-125 Charlotte St., 
BRISBANE 


Messrs. United Radio Lusrribu- 
tors Pty. Ltd., 

175 Phillip St., SYDNEY. 


Messrs Lawrence and Hanson 
Electrical (Vic.) Pty. Ltd., 

56 Collins St., HOBART and 
29 St. John St., LAUNCESTON 
Tasmania. 


"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eostgote St.. Ockleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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SUPPLIERS 


5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 established 1947 


COAXIAL CABLES 

UR67 50 ohm %ln diam. coaxial cable 1/6 yd, 
or 25/- per 27yds roll. 

UR43 50 ohm 3/16in diam. coaxial cable 15/« 
per 35ft roll. 

UR7I 72 ohm *41n diam. coaxial cable 1/6 yd 
or £1 per 25yds roll. 

51 OHM RG/8U 3/8 diam. BRAND NEW, 
1/9 yd up to 500 yard lengths. 

ALL ABOVE CABLES ARE IN AS NEW 
CONDITION. 


BATTERY CHARGERS 

DUAL COMPLETE WITH METER IN METAL 
HAMMERTONE CASE 
6 volt 4 amp I 12 volt 6 amp 

12 volt 4 amp 6 volt 6 amp 

£7/17/6 I £16/17/6 


TRANSISTORISED AMPLIFIERS 
AND TUNERS 

LAFAYETTE 

PK-522 3 Transistor, Single Ended 50 mW Out¬ 
put .£2/17/6 

PK-543 4 Transistor, Push Pull, 100 mW Out¬ 
put .£3/15/- 

PK-544 5 Transistor, Push Pull, 250 mW Out¬ 
put .£5/17/6 

PK-801 4 Transistor, Push PuU, 1 Watt Out¬ 
put .£5/17/6 

PK-633 3 Transistor, 1 Diode, Broadcast AM 

Tuner.£6/15/- 


MICROPHONES 

CRYSTAL 

Piezo Lapel Type with Plug.12/6 

CM20 Hand Type with Plug ..27/6 

X43 Stand Type with Plug.37/6 

BM3 Pencil Type 100-8000 c/s. with On-Off 

Switch, 6ft cable.56/- 

BM3 Desk Stand to suit above.21/- 

DYNAMIC 

Foster DF2 Hand Type 50K.56/6 

Foster DF2 Hand Type 50 ohm .. .. 45/- 

Foster DF3 Pencil Type 50K.96/- 

Foster DF3 Pencil Type 50 ohm .. .. 87/6 
Piezo X29 Desk Type with stand, low 
imp.62/6 


SPEAKER BOXES 

Plastic Speaker Box with 4in Speaker and 

Wire.55/- 

Wooden Speaker Box with 61n x 4in Speaker 
and wire.65/- 


GRID DIP OSCILLATORS 

Lafayette TE-18 G.D.O. 8 Bands, Plug in 
Coils. 360 Kc-220 M/C, 240 volt £19/15/- 
Leader LDM-810 G.D.O. 2-250 M/C 6 Band. 
Plug-in Coils, 230 Volt.£22/5/- 


CHASSIS PUNCH SETS 

Hozan K-83 Sizes 16. 18, 21, 25 and 30 mm.. 
Complete with Tapor Reamer in wooden 
storage box.. .. .. 76/- 


TAPERED REAMERS 

Hozan Tapered Reamer 3mm.-14mm. .. .. 11/- 


SAKURA CIRCUIT TESTER 

Model TR<S 

Sensitivity: DC 20.000 ohms/volt, 
AC 10,000 ohms/volt. Ranges — 
DC volts: 6. 30, 120, 600, 1.200v; 
AC volts: 6, 30, 120, 600, l,200v. 
DC current; 60 uA., 6 mA., 60 
mA., 600 mA. Resistance: 10K, 
100K, 1M, 10M ohms. Capaci¬ 
tance: 0.001-2 uF., 0.0001-0.01 uF. 
Inductance: 30-3, OOOH. Decibels: 
Minus 20 to plus 17 db. (Odb.— 
0.775v.—600 ohms). Dimensions: 
4*/fcin x 6‘/4in x 2ttin. Weight: 
1.31b. 

Price £8/10/- 



SOLDERING IRONS 

“SCOPE 6 Second Soldering Iron, 
recommended working voltage: 4 volts, 

AC/DC (I00W).45/ 

“SCOPE” De-Luxe Model, as above, with 
stainless Steel Barrel, in Plastic Pouch 56/ 

“MINISCOPE” Soldering Iron (uses stan¬ 
dard Transformer), in Plastic Pouch .. 45/ 

TRANSFORMER Suitable for Scope or 
Birko, Soldering Irons, 230 volt to 3.3 

volt.. 56/ 

“BIRKO” 6 Second, Soldering Iron 4 to 
6 Volt AC/DC, in Plastic Pouch ..'39/6 
Or with Transformer.£4/4/ 


SPEAKERS 

WELL KNOWN MAKE, BRAND NEW, 


SIZE 


BANKRUPT STOCK. 
V.C. 

2in 


15 OHM 

3in 


15-3.5 

4in 


15-3.5 

5in 


15-3.5 

6in 


15-3.5 

Sin x 

7in 

15-3.5 

Sin 


15-3.5 

9in x 

6in 

15-3.5 

12in 


15-3.5 


PRICE 

36/- 

32/6 

37/6 

46/ 

45/ 

47/6 

52/6 

55/- 

62/6 


TWIN CONE SPEAKERS 

5in Twin Cone 4W 15 OHM . 45/ 

8in Twin Cone 10W 15 OHM. 77/6 

12in Twin Cone 10W 15 OHM.106/- 


CORDOVER SOLID 
STATE MODULES 

20 different types. P.A. amplifier, electronic 
siren, burglar alarm, intercom, module, guitar, 
amplifier module, phonograph amplifier module, 
wireless microphone module, and many others. 
Dimensions: J%” x 1%” x 1” 


Price approx. £4 per unit 

Send stamped, addressed envelope 


details 


for 


MULTIMETERS 

CENTRAL CT500 Multimeter 20,000 opc D C., 

£6/15/- 

CENTRAL CT330 Multimeter 20,000 opv DC 

£8 

SANSE1 SE550 Multimeters 100,000 opv D.C.. 

£12 

Multimeter Probes ... 6/ 

200H Movement. 57/6 

Meter Rectifiers. 16/ 


SPECIALS 

Sato Submlniature Bezels 6-8 volt No. 3280 
complete with globe. Red or black. 4/ 
RESIN CORE SOLDER, 16 gauge 

40/60 lib packet. 18/ 

60/40 lib packet.12/ 

Mixed Bag of NEW Resistors, Condensers, 
Potentiometers. 30 Popular Types. 

$1 or 16/ a bag. 

Mixed Bag of 20 NEW Polyester and Styroseal 
Capacitors. All Popular Types. 

$1 or 16/ a bag. 

Mixed Bag of 20 NEW Polyester, Paper, Mica, 
Ceramic and Plastic Condensers. All Popular 
Types. 

$1 or 16/ a bag. 

1 Henry choke for Mullard Tachometer . 22/6 
Crystal Ear piece for Transistor Radio . 6/6 

Crystal Lapel Microphone.12/6 


RECORDING TAPES 

WELL-KNOWN MAKES BRAND NEW IN 
CARTONS 

150ft on 3in reel (Acetate Base) .... 6/ 

225ft on 3in reel (Acetate Base) .. .. 7/6 

300ft on 31n reel (Tenjlllsed Mylar) .. 12/ 

500ft on 3in reel (Tensilised Mylar) .. 16/ 

600ft on 3Vi|n reel (Tensilised Mylar) .. 17/6 

900ft on 51n reel (Acetate Base) .. .. 19/6 

900ft on Sin reel (Mylar Base). 22/6 

1200ft on Sin reel (Mylar Base). 35/ 

1800ft on 5in reel (Tensilised Mylar) 52/6 

1200ft on 5%ln reel (Mylar Base) .. .. 35/ 

1800ft on 544in reel (Tensilised Mylar) . 52/6 

1200ft on 7in reel (Acetate Base) .. .. 2V 

1200ft on 7in reel (Mylar Base). 36/ 

1800ft on 71n reel (Acetate Base) .. .. 35/ 

1800ft on 7in reel (Mylar Base).39/6 

2000ft on 7in reel (Mylar Base).42/6 

2400ft on 7in reel (Mylar Base).52/6 

3000ft on 7in reel (Tensilised Mylar) ... 75/ 

3600ft on 7in reel (Tensilised Mylar) . .. 92/6 


EMPTY TAPE REELS 

3in. 2/61 Sin. 3/ 

3V4in. 3/3 5%ln. 5/ 

4in. 3/6 I 7in.5/ 

OR In Plastic Storage Box 

5in. 8/ | 7in.12/ 


TAPE Splicers. Complete with Splicinf Tape 
and instructions ...5/ 


LOG BOOKS, 5/6 each, postage !/-. 


COAXIAL CONNECTORS 

AMERICAN TYPE 

PL259 Coaxial Plug. 

4087-1 Coaxial Plug (PL259 PTFE) 

SC 239 Coaxial Socket (Suit PL259) .. . 

4802-1 Coaxial Socket (PTFE). 

C32-14 Coaxial Dblc. ended female 

Joiner (PTFE). 

UG175U Adaptor for PL259 to suit V4in 


C32-17 Coaxial “T” Piece suit PL1259 
BNC Series 

UG 88 C/U Coaxial Plug (PTFE) .. 
UG290/U Coaxial Socket (PTFE) .. 

Belling Lee Type 

Coaxial Plug (Suit V4in Cable) .. .. 

Coaxial Socket .. 

Coaxial Socket (flush Mount). 

Coaxial Cable Joiner (female) .. 


9/6 
14/6 
. 9/ 

14/8 
Cable 
17/6 
Cable. 
2/9 
23/3 

15/9 

12/6 

. 4/ 

. 3/6 

. 3/6 

. 4/ 


WANTED TO BUY 

COMMUNICATION RECEIVERS, TRANS¬ 
MITTERS, TEST EQUIPMENT, AMPLIFIERS, 
TRANSISTOR RADIOS, TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS, ETC. 


TRANSISTORS and DIODES 


OC44 . 

.16/ 

OA79. 

. 4/6 

OC45 . 

.16/ 

OA80. 

. 3/6 

OC70 . 

.12/6 

OA90. 

. 3/6 

OC71 .. 

7/6 3 at £1 

OA91. 

. 3/6 

OC72 . 


CA210/1N1763 

. 8/6 

OC74 . 

. 12/6 

OA211/S10AR2 

. 17/6 

OC75 . 

.12/6 

ZENER 


OC170 

.16/ 

OAZ224/BZZ16 

. 27/6 

0071 

.16/ 

OAZ222/BZZ14 

. 27/6 


ADEL NIBBLING TOOL 

Designed to cut round or square holes in sheet 
metal, with instructions. 

75/- 


WALKIE TALKIES 

9 Transistor 100 mW output Citizens Band, 
27.240 Me. Fully Transistorised Walkie Talkies. 
Individual Speaker and Microphone. Dimen¬ 
sions, 7Vfein x 2ttin x 21n. Complete with Bat¬ 
teries, Earphone and Leather carrying case. 

£39/10/- 

Inc. tax, plus freight. 


CLIENTS PLEASE NOTE 

ALL PRICES QUOTED IN THIS ADVER-I 
TISEMENT INCLUDE SALES TAX WHERE I 
APPLICABLE. PLEASE ADD POSTAGEl 
WHEN ORDERING. SORRY, NO C.O.D.f 


ROTARY SWITCHES 

3 pole 3 position 18/ I 2 pole 6 position 18/1 

4 pole 3 position 18/ I 1 pole 12 position 18/1 


HI FIRE TRANSISTORISED 
IGNITION SYSTEM 

6 OR 12 VOLT 

POSITIVE EARTH. £2 

NEGATIVE EARTH. £1 


MULTIMETER Model 200H 

20,000 ohms per v. d.c. 10,000 ohms per v. a.cl 
Specifications: I 
DC volts: 0-51 
25. 50. 250| 
500. 2,500. 

AC volts: 0-10| 
50, 100, 

1 , 000 . 

DC current! 
0-50 uA.; 

250 mA. 
Resistance: 

K ohms; 
meg. 

Capacity: 0.01| 
0.3 uF; (af 
AC 5v4 
0.0001 - o.ol 

uF. (at A<f 
, 250v). T 

Decibel: Minu 
20 db plil 
22 db. 

Output range: 0-10, 50, 100, 500, 1,000. 

Battery used: UM3 1.5s, 1-piece. Dimension! 
3*4 x 4*4 x lVfein. 

Complete with internal battery, testing-leads ai 
prods. 

Price £5/12/6 me. tax. 



146 


ELECTRONICS Australia, December, n 



































































































HAM 


RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 istabushid 1*47 


SINCLAIR X-20 

INTEGRATED 20 WATT 
PULSE WIDTH MODULATED 
AMPLIFIER AND PRE-AMP 

A new concept in high 


eept 

trfon 


The use of P.W.M. assures a far better tran¬ 
sient response than is possible with other ampli¬ 
fiers and this adds greatly to the quality of 
reproduction from the speaker. 

Harmonic distortion is so low as to be hardly 
measurable, let alone audible, and cross-over 
distortion, which can cause such marked un¬ 
pleasant effects in conventional transistor ampli¬ 
fiers, simply cannot occur at all in the X-20. 
Number of transistors: 12. 

Overall size: 8 Vain x 3 Vain x lin. 

Weight: AVi ounces. 

Input sensitivity: lmV into 5kQ. 

Total harmonic distortion: 

Less than 0.1% at 10 W. 
Output power into 7.5 or ft ohm speaker: 

20 watts R.M.S. music power. 

15 watts R.M.S. continuous. 

Output power into 15 ohm speaker: 

15 watts R.M.S. music power. 

12 watts R.M.S. continuous. 

These output ratings are quoted to the standard 
British method of rating. Using the method 
usually employed in the U.S.A., these ratings 
would be doubled giving, for example, 40 watts 
music power into a 7.5 ohm speaker. 

Frequency response 

at all power levels: 20 c/s to 20 kc/s plus 1 db 
Damping factor: Greater than 100. 

Quiescent consumption: About 150 mA. 

Supply voltage: 2ft to 37 volts (7.5Q speaker). 

28 to 45 volts (15Q speaker). 
Signal to noise ratio: Better than 70 dB. 

Pulse repetition frequency: 65 to 75 kc/s. 

Energy conversion factor at output at lease 95% 
efficient. 

A filter is built into the output of the X-20 so 
that it may be used with any type of resistive 
or inductive load of the correct impedance. 

X-20 AMPLIFIER 

Completely Built and Tested. 

Price £16/15/- 
SINCLAIR X-20 AMPLIFIER 

Complete Kit of Parts 
with instructions for assembly. 

Price £13/7/6 inc. tax 
X-20 A.C. MAINS POWER 

Supply (200.240 volts). 

Suitable for driving up to 
2 x 20 Units. 

Price £7/17/6 inc. tax 


12 VOLT TRANSISTORISED 
POWER SUPPLY 

Q Plus type TPSJ0/12. 

INPUT: 12 Volt, DC. 

OUTPUT: 300 and 150 volt DC 50 watta 
continuous operation. 

FREQ.: 1200 c/s approx. 

As new condition. 

Price £11/10/- post extra 


FERROCART POCKET 
MULTIMETER 
Modal PT34 

t. t. f-' 300 u x movement. 

- -** AC and DC voltages: 
0-10, 0-50, 0-250. 

0-500, 0-1.000c. 
Current ranges (mA) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 
Size 344 x 2Vi x 1V4 inches. 

Price 57/6 Complete with leads. 



TV BALLUN 

ABL 300 Ohm TV Ballun.IT/« 


FILAMENT TRANSFORMERS 

T 4/4 230v-6.3v 2 amp.32'6 

2150 240v-6.3v-2.5 A or 2 x 6.3-1.25A 35/- 
2155 240v-6.3v. 7.5, 8.5. 9.5, 12.5. 15v lamp 46/- 
12/64 240v 6 volt 4 amp-12 volt 4 amp .. 50/- 
12/66 240v 6 volt 6 amp-12 volt 6 amp .. 57/6 



PLASTIC 
PANEL 
METERS 

P22 2-inch square. Clear Plastic Case, 144-inch 
round mounting hole; 1 '/4-inch deep. 

P22 500 uA .. .. £1 P22 1 Mi .. .. 37/6 
P25 2'/e-inch square. Clear Plastic Case, 2V4- 
inch round mounting hole, 44-inch deep. 


P25 50 uA. _ 
P25 100 uA. 
P25 500 uA. 
P25 1 Ma. 


• 2/6 

72/6 

55/. 

47/6 


P25 5 Ma. . .. 47/6 


P25 10 
P25 20 
MRIP 


Ma. 

Ma. 

m-inch 


47/6 

47/6 


P25 50 Ma. . .. 47/6 
P25 100 Ma. .. 47/6 
P25 15 volt DC 47/6 
P25 300v AC .. 47/6 
P25 S Meter . .. 56/- 
P25 VU Meter .. 75/- 


square Clear Plastic, 1-inch 
round mounting hole; lV4Jnch deep. 

MRIP 1 Ma.32/6 

MRIP 500 uA.35/- 

MR2P m-inch square, Clear Plastic, m-inch 
round mounting hole; m-inch deep. 

MR2P 50 uA.55/- 

MR2P 50-0-50 Ua.55/- 

MR2P 100 uA.47/6 

MR2P 500 uA. .... 37/6 

MR2P 1 Ma., 5 Ma., 10 Ma., 15 Ma., 

20 Ma., 25 Ma., 50 Ma., 100 Ma., 

250 Ma., ALL .Each 35/- 

MR2P 15 amp D.C.35/- 

MR2P 15 Volt D.C.37/6 

MR2P VU Meter.45/- 

MR2P Stereo Balance.42/6 

MR2P 300-30 amp D.C.42/6 

MR2P “S” Meter.37/6 

(S Meter reads SI to S9 plus 10 
to 30db FSD 1 Ma.) 

MR2P 300 volt AC.42/6 

MR3P 3 x 3 *4-Inch square Clear Plastic, 244- 
inch round mounting hole, m-inch deep 

MR3P 50-0-50 UA. £4/1/6 

MR3P 50 uA.£3/12/6 

MR3P 500 uA.£2/17/6 

MR3P 1 Ma. £2/16/0 

MR3P 5 Ma., 10 Ma., 25 Ma., 

50 Ma.. 100 Ma., 250 Ma., 

500 Ma., ALL .50/- each 

MR3P VU Meter .. .. ..£3/17/6 

MR3P 300 Volt A.C.£2/16/0 

MR52 2Vi-inch square. Black Plastic. 2-inch 
round mounting hole, lV4-inch deep: 

MR52 100 uA.61/6 

MR52 500 uA. 47/6 

MR52 1 Ma., 5 Ma., 10 Ma., 25 
Ma., 50 Ma., 100 Ma., 250 Ma.. 

500 Ma.. ALL.£2 each 

M052 244-inch round face, 2Vi-inch hole. Black 
Plastic Case: 

M052 500 uA.36/6 

M052 1 Ma.36/6 

EW-20 Edgewise Meter 2V4 x 44-inch rectangular 
Clear Plastic Case, 2-inch deep: 

EW-20 1 Ma. 42/6 

EW16 Edgewise Panel Meter 1 x 3V4-lnch face, 
3 Vi-inch deep: 

EW16 500 t/A.£3/17/6 

EW16 1 Ma. £3/7/6 

EW16 300 volt A. C .£3/17/6 

MR65 3V4-inch square face, 2Vi-inch round hole. 
Black Plastic Case: 

MR65 500 uA. .... 52/6 

MR65 1 Ma., 5 Ma., 10 Ma., 25 
Ma.. 50 Ma., 100 Ma., 250 Ma., 

500 Ma., ALL .. .. .. 56/- each 

MR65 50 Volt A.C. 47/6 

MR65 VU Meter. £4/2/6 

M065 3V4-inch round, 2Vi-inch round hole, 
1 Vi-inch deep. Black Plastic: 

MQ65 100 uA.55/- 

M065 500 uA. 37/6 

M065 1 Ma., 5 Ma., 10 Ma., 

20 Ma.. 50 Ma., 100 Ma.. 150 Ma., 

250 Ma., 500 Ma., ALL .. ..35/- each 

M065 50 Millivolt.37/6 

M065 100 Millivolt.37/6 

M065 15 volt D.C.35/- 

M065 30 volt D.C.35/- 

M065 300 volt D.C.42/6 

M065 300 volt A.C.42/6 

M065 1 amp D.C.35/. 

M065 30-0-30 D.C. amp.42/6 


"VU" METERS 

Scale: —20—0 +3 VU. 

0—100% (OVU) at 600 ohm. 

Frequency Range: 30—7500 C/S. 

Impedance: eq. 3900 plus/minus 200 ohms. 
Time Constant: cq. 0.3 sec. 

(Time for 99% response). 

MR2P VU Meter.43/- 

MR3P VU Meter. T. £3/17/6 

MR65 VU Meter. £4/2/6 

MR4P VU Meter. £5/3/6 

MR4P 1-inch x 4Vi-inch square, 244-inch round 
hole, Clear Plastic Case: 

MR4P 1 Ma. £3/5/6 

MR4P VU Meter. £5/5/6 


ELECTROLYTIC CAPACITORS 


Mfd. 

Volts 

Price 

Mfd. 

Volts 

Price 

2 

12 . 

.. 3/- 

25 

50 .... 

4/3 

4 

3 . 

.. 3/- 

30 

6 .... 

3/- 

5 

6 .. 

.. 3/- 

30 

12 .... 

3/3 

5 

12 . 

.. 3/- 

32 

350 .... 

Si¬ 

5 

18 .. 

.. 3/6 

50 

6 .... 

ll- 

8 

10 .. 

.. 3/- 

50 

12 .... 

3/6 

8 

15 .. 

.. 3/- 

50 

25 .... 

4/6 

8 

300 

. 4/9 

64 

6 .... 

3/3 

8 

600p 

.. S/9 

64 

18 .... 

3/3 

10 

3 . 

.. 3/- 

100 

6 .... 

3/3 

10 

6 

.. 3/- 

100 

12 .... 

3/ft 

10 

12 .. 

.. 3/- 

100 

25 .... 

51- 

10 

25 

.. 3/3 

100 

350 .... 

J3/. 

16 

10 .. 

.. 3/3 

250 

3 .... 

SI- 

16 

300 .. 

.. 3/3 

250 

16 .... 

5/3 

IS 

600p .. 

.. V- 

250 

50 .... 

91- 

24 

350 .. 

.. 7/- 

500 

12 .... 

SI- 

24 

500 . 

.. 7/6 

500 

50 .... 

13/- 

25 

3 . 

.. 3/ • 

1000 

6 .... 

ft/3 

25 

6 . . 

.. 3/3 

1000 

12 .... 

9/9 

25 

12 .. 

.. 3/- 

1000 

1000 

18 .. . 
25 ... 

11/6 

13/3 

25 

12 . 

., 3/- 

50plus50 350 .. . 

16/- 

25 

25 .. 

.. 3/6 


(can type) 



VERNIER DIALS 

Ratio 8 to 1, reduction, scaled 0-10. 

Type T501, IViin diam.17/6 

Type T502, 2in diam.21/- 

Type T503, 3in diam.. 2«/- 


TRANSISTOR INTERCOM 
UNITS 

4 Station; 1 master 3 sub-stations 3 Transistor. 
250mW, Amplifier. Battery operated (Ever- 
ready 216), complete with Battery, Wire, 
Staples and fitting instructions .. £ 16 / 5/6 

Also 2 Station Model .. .... £ 6 / 16/6 

TRANSISTORISED 
40 WATT STEREO 
AMPLIFIER 

Fully Transistorised 20 watts per channel. 

Freq. response 20-20.000 c/s ldb 

Inputs Magnetic P.U.. tape head, 

Xtal P.U., tuner and aux. 

Controllers Volume, treble, bass, balance 

controls 

Switches Scratch filter, rumble filter, 

loudness control, speaker 

phase, tape mon., AC. DC, 

OFF 

Complement 22 transistors, 2 diodes, 2 

thermistors 

Voice coil imp. 4-16 ohm (8 ohng standard) 

Output power Undistorted !5W x 15W 

Maximum 20W x 20W 

Voltage AC II5 or 230V, DC 24 or 

36V 

Distortion Less than 0.1% at 10W per 

channel. 

Price £55 inc. Tax 

TAX? RADIOS 

Pye MK1 Reporter Transceivers Ex-Taxi, Ap¬ 
prox. 70-80 M/C AM Crystal Locked, com¬ 
plete with valves less crystal, ideal for con¬ 
version to AM Net 52 M/C. GOOD CON¬ 
DITION .£15 


ALIGNMENT TOOLS 

Jabcl No. 4 Alignment Too! Kits. All popular 
sizes, 4 Tools in Plastic Pouch .. ., ,. 12/- 


TRANSISTOR RADIO 

* TRANSISTOR POCKET RADIO 

Complete with Earphone, Leather Case and 
Battery. 2Viin Speaker. 

IDEAL XMAS GIFT. 

£9/10/- inc. tax 
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University ohmeters 


UNIVERSITY GRAHAM 


W.A.: Atkin* (W.A.) Ltd., 

894 Hay Street, Perth, W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide, S.A. 
VIC.: Eastern Instrument Service* 

Pty. Ltd., 

38 Milton Parade. Malvern, SE4. 


REPRESENTATIVES: 


106 BELMORE ROAD, RIVERW00D, N.S.W. 

Telephones: 53-0644 (5 lines) 

Telegraphic Address: "Raquip,"* Sydney 

AUSTRALIA'S LEADING MANUFACTURER OF ELECTRICAL INSTRUMENTS (A UNIT OF INSTROL) 


QLD.: Keith Percy ft Co. Pty. Ltd., 
Box 1478V, G.P.O., Brisbane, Qld. 
TAS.: W. P. Martin and Company, 
188 Collin* Street Hobart, 
and 134 Cambridge Street, 
Launceston. 


EA5 


You Cart Influence Others 
With Your Thinking! 

TRY IT SOME TIME. Concentrate intently upon another 
person seated in a room with you, without his noticing it. 
Observe him gradually become restless and finally turn and 
look in your direction. Simple—yet it is a positive demonstra¬ 
tion that thought generates a mental energy which can be 
projected from your mind to the consciousness of another. 
Do you realize how much of your success and happiness in 
life depends upon your influencing others? Is it not important 
to you to have others understand your point of view—to 
be receptive to your proposals? 

Demonstrable Facts 

How many times have you wished there were some way you 
could impress another favorably— get across to hint or Jier 
your ideas? That thoughts can be transmitted, received, and 
understood by others is now scientifically demonstrable. 
The tales of miraculous accomplishments of mind by the 
ancients are now known to be fact—not fable. The method 


1 Afl 


whereby these things can be intentionally , not acciden¬ 
tally, accomplished has been a secret long cherished 
by the Rosicrucians—one of the schools of ancient 
wisdom existing throughout the world. To thousands 
everywhere, for centuries, the Rosicrucians have 
privately taught this nearly-lost art of the practical 
use of mind power. 

This FREE Book Points Out the Way 

The Rosicrucians (not a religious organization) in¬ 
vite you to explore the powers of your mind. Their 
sensible suggestions have caused intelligent men and 
women to soar to new heights of accomplishment. 
They will show you how* to use your natural forces 
and talents to do things you now think are beyond 
your ability. ('sc the coupon bcloic and send for a 
copy of the fascinating scaled free book, “The Mastery 
of Life,’* which explains how you may receive this 
unique wisdom and benefit by its application to your 
daily affairs. 

Address: Scribe K.J.S. 

The ROSICRUCIANS 

(amorc) 

54 Customs St., AUCKLAND, N.Z. 


I Scribe K J. S 

I The Rosicrucians (AMORC) 

54 Custom* St., AUCKLAND, N.Z. 

Kindly send me a free copy of the book, “The Mastery of Life.” 
I am interested in learning how [ may receive instructions 
| about the full use of my natural powers. 

j Name........ 

| Address.... 

| State........ 
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Model E13 Blasting Circuit Tester is housed in a hard rubber moulded case measuring 6 */ 2 in 
x 4 3 Ain x 2 3 Ain with sufficient resiliency to withstand hard shocks and is unbreakable. Two 
basic ranges are provided 1-15 ohms in red and 0/300 ohms in black, both ranges operating 
from 1.5 Volt 950 type cell with a maximum current flow on the circuit of under 14 milli- 
amperes thereby ensuring operation conditions considerably better than permitted safety 
margin, when testing detonator circuits. Knife edge terminals are fitted to the top of 

the case so that quick contact of bare wires can be made. 

The meter used in this Tester is Model R4, 4 inch heavy duty bakelite case easily readable 
scale of 3‘/»” in length, and is protected from damage by the front protruding hood of 
the meter case. App. N.S.W. Mines Department. 


Model EXT/2 Is a portable self-contained Ohmeter which covers resistance reading in several 
ranges—0-20 ohms (2 ohms centre) 0-500 ohms (20 ohms centre) 0-5000 ohms (200 ohms 

centre) and on the lowest range of 0-20 ohms the first graduation is 0.1 ohms. The case 
of Model EXT/2 Ohmeter is of hard moulded rubber similar to that used in the Model E13, 

and incorporates the use of Model W4, 4 inch square meter, heavy duty acrylic case with 

easily readable scale of 3Vi inches in length. Test Leads are stowed away in the plastic 

holder on the carrying strap for portability and a zero adjuster compensates for variations in 
voltage due to ageing of the 1.5 Volt type 950 dry cell which is easily replaceable by removing 
the hard rubber moulded back. With normal useage this battery should last from 6 to 9 
months. 






















LISTENING ABOUND THE WOBLD 



Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast band reception* 


English Programs From Portugal 

misora Nacional in Lisbon, Portugal, has commenced a service 
i English for listeners in Australia and New Zealand, and is 
being received on two frequecies from 0730GMT daily. 


NOTHER country has commenced 
broadcasting a special transmission for 
mers in Australia and New Zealand, 
lio Lisbon in Portugal now has a 
dee each evening for reception in the 
ific area. The new transmission from 
te Voice of the West” is on the air from 
OGMT, using two frequencies. One chan- 
7130KC, gives a very good signal, 
the second channel, 9645KC, is weaker 
suffers from interference from the 
2 London on 9640KC. This new Lisbon 
feram, in English for Australasia, aug- 
lits a service to the Far East, which is 
[the air at 1345GMT, on 21495 and 
?5KC, a time too late for reception in 
area. The new transmission is much 
er timed for Pacific area reception, 
s well as the transmission to Australia 
New Zealand, Radio Portugal has 
educed additional services in English to 
r areas. To Europe 2015-2100GMT on 
>, 7225KC; 0815-0900 on 7130, 9645 to 
East; and 0300-0345 on 5985 beamed 
Canada. Lisbon has also been heard 
he service to the Far East 1345-1430, 
) to 1515 on 21495 and 21700KC, but 
station only announces 15380 and 
5KC. 

RADIO NEW ZEALAND 

i announcement by the Minister of 
dcasting in the New Zealand Parlia- 
recently was to the effect that some 
tigation was being held into the pro- 
1 increase in power for Radio New 
ind. Any increase in power would 
st certainly mean a shift in the 
ion of the transmitter from Titahi 
near Wellington. At Titahi Bay are 
NZBC home service stations 2YA 
W, 2YC 60KW, 2ZB 20KW and 
20KW, as well as Radio New Zealand, 
l has its studios in the modern Broad- 
ig House in Wellington. The Minister 
that the station may have to be 
d into the Wairarapa area, the site 
le huge Post and Telegraph telecom- 
:ations station about 60 miles north 
Ellington. This would seem an ideal 
or the extensive aerial system which 
1 be necessary for higher power, and 
e from hills which hinder the signals 
present site. 

ALGIERS SCHEDULE 
^ complete schedule of Radio Algiers, 
ia, has been received by Bob Padula 
elbourne and includes the listing of 
new frequencies and transmissions. 
LT. KC 

;h 2200-2230 6175, 9685 

ih 2230-2300 6175, 9685 

h 0630-0800, 1700-2200 6175, 9685 

Sat. 1200-1700, 

Sun. 0900-1700 9685, 11835 

National Service 

: 0600-0900, 1700-2400 11810, 9510 

1200-1700 11810, 15380 

Sunday only 

0900-1700 11810, 15380 

0630-0830, 1800-2230 6080 

1200-1400 15225 

Sunday from 0900 


NEPAL VERIFIES 

Reception of the broadcasts of Radio 
Nepal was reported in these pages some 
months ago, and subsequently other listeners 
have heard this new country. We have 
now received a very interesting verification 
from Radio Nepal in Katmandu. The 
station plans soon to increase power from 
5KW to 100KW, and has recently intro¬ 
duced a news bulletin in English at 
1500GMT. 

The address of the station is Ministry of 
Broadcasting, Singha Durban, Katmandu, 
Nepal, and verification is signed by K. P. 
Kathary, Superintending Engineer. 

The station operates on two frequencies, 
4600 and 7105KC, and is on the air 
0220-0420, 0720-0920 and 1220-1520 GMT. 

KIGALI SCHEDULE 

Details on the test transmissions being 
conducted by the Deutche Welle relay 
station in Central Africa is listed in the 
“Australian DX News” organ of the Aus¬ 
tralian Radio DX Club. The new Deutche 
Welle relay at Kigali uses 250KW and is 
now transmitting according to this schedule. 


KC 

Area 

GMT. 

Language. 

11905 

West Africa 

0630-0715 

0715-0745 

0745-0830 

English 

Hausa 

French 

9735 

East Africa 

0945-1015 

1015-1045 

Swfahili 

English 

17770 

West Africa 

1215-1300 

1300-1330 

1330-1415 

English 

Hausa 

French 

11855 

East Africa 

1430-1500 

1515-1545 

1545-1615 

Amheric 

Swahili 

English 

9660 

Central Africa 

1630-1700 

1700-1730 

French 

Swahili 

17755 

West Africa 

1745-1830 

1830-1900 

1900-1945 

English 

Hausa 

French 

17830 

West Africa 

2000-2115 

German. 


DZB4-MANILA 

Reception of the Philippine stations in the 
90M band is generally confined to DZB2 
of the FEBC Manila on 3345KC, but in 
recent weeks good reception from DZB4, 
also in Manila, has been heard on 3286KC. 
The signals from the Manila station, opera¬ 
ted by the Philippine Broadcasting System, 
is in the clear after 1030GMT when Fiji 
signs off the frequency. News in English 
is broadcast at 1100GMT, and the station 
sign off is 1130, according to Barry Williams 
of Auckland, N.Z. Power is listed as 5KW 
on DZB4. The same program has also been 
heard on the 49M band when 6170KC is 
used to relay the Manila transmissions of 
the Philippinei Broadcasting System. 

AFRICAN SIGNALS 

Some interesting transmissions continue 
to be received by our Australian readers 
on the 90M band. African signals at dawn 


are maintaining fair level and an abundance 
of new stations are being reported. John 
Bowyer of Melbourne, supplies the details 
on the stations in this list. Mozambique 
—The Radio Club of Mozambique, in 
Lourenco Marques, has been heard on three 
different frequencies with the Portuguese or 
English service. At 2030GMT they use 
3215KC in English; at 2100 on 3262KC 
in Portuguese, and on a Sunday at 2000 
a religious program was heard on 3300KC. 
Zambia — The Zambia Broadcasting Cor¬ 
poration, Lusaka, signs off in English on 
3270KC at 2100GMT, while a vernacular 
service on 3345KC has been heard at 2000. 
Angola—Radio Angola in Luanda on 
3375KC in Portuguese at 2030GMT. 

Nigeria —The Lagos station of the 
Nigerian Broadcasting Corporation using 
3395KC has been heard at 2030GMT. 

Mauritania — The latest schedule of the 
Radio Mauritania is Monday to Saturday 
0700-0800, 1200-1400 and 1800-2230; on 
Sunday 0800-1400 and 1700-2300. The 
station uses 1349KC on BC for all trans¬ 
missions, and on shortwave at 0700-0800 
and 1800-2230 they use 3222KC; the mid¬ 
day transmission 1200-1400 is on 9610KC 
and 6035KC. 

The Guinea Republic station on 4910KC 
has news in French at 0700, and signals 
fade out at 0730GMT, according to Bob 
Padula, of Melbourne. South African sig¬ 
nals in the 60M band at 2100GMT include 
English on 4895KC, Afrikaans on 4810 and 
the Commercial Service on 4945KC. Re¬ 
ception of the Kigali relay in Rwanda, using 
17770KC at 2345GMT is also reported from 
North America. Reports should be sent to 
the Deutche Welle studios in Cologne, to 
which the station is affiliated, and the Col¬ 
ogne address is P.O. Box 344, Cologne, 
Germany. 


SUNSPOT COUNT 

The slow rise in the sunspot count con¬ 
tinues, and recent observations from the 
Zurich Observatory in Switzerland show the 
trend of the increase in sunspot count as 
has been predicted. During September, the 
sunspot count was an average of 18, and 
predictions were for October 19, November 
21, December 22, January 23, February 25 
and March 26. The increase in the count, 
for the short wave listener, means an in¬ 
crease in higher frequency activity, which 
has been noted over the past month with 
increased use of the 16, 13 and 11 metre 
band by international broadcasters. 

CANADIAN LOW POWERED STATIONS 

The lower powered Canadian stations 
which are for regional use only and carry 
either the CBC program or those of a pri¬ 
vate commercial station, have all been 
heard over the years and are frequently re¬ 
ported by our readers. 

KC Watts address. 

6005 500 CFCX 405 Bolivia Avenue Mon¬ 
treal. 

6010 1000 CJCX, 318 Charlotte Street, 

- Sydney, N.S. 

6030 100 CFVP, Broadcasting House, Cal¬ 
gary, Ont. 

6070 1000 CFRX, 2 St. Clair Ave„ W. 
Toronto 7. Ont. 

6080 10 CKFX, 1275 Mullard Street, 

Vancouver, B.C. 

6130 500 CHNX, 5230 Tuban Street, Hali¬ 
fax, N.S. 

6160 300 CKZN CBC, Douglas Street, St. 
Johns, Newfoundland. 

6160 500 CKZU CBC, Hotel Vancouver, 
Vancouver. B.C. 
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SOUND PROJECTORS 

Cinevox Prefect 16mm in good 
working order. 240v operated, com¬ 
plete with speaker and amplifier. 


£47/10/- 


(IRCULAR SLIDE RULE 


JV 4 in diameter. Will do the 
uac work as the conventional 
elide rule. Instruction book In¬ 
cluded. 

12/6 each. Post !/• 


REFLECTOR 0UHSI6HT 


Contains these lenses: 

I Lens lln Focus, lV*in dlom. 
t Lens 1 ll/lCin Focus. lViln 
diameter. 

1 Air-spaced Lens* lViln diam. 
1 Filter Lens. 1 Graticule. 
I Lampholder. 

18/6 each 

Post.: N.S.W., 3/-: Interstate, 4/-. 


PMG TYPE 
TELEPHONES 


Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 
Complete with 660ft wire. * 

£11/10/- pair 

(2 TELEPHONE SETS. 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


AERIAL CAMERAS 


F.24 Mark IV 2.9. Lens, stops II. 
R. 5.6, 4. 2.9. 

With 3'* x *** FI Dallmeyer 
Lenses complete with wooden case. 

£19/10/- 

1/ Cartage to Rail. Freight pay¬ 
able at nearest attended railway 


TRANSFORMERS 


240 V to 6 or 12 V 2Vi amps. 
37/6. 5 amps. 49/6. 6 amps. 

£3/19/-. • amps. £4/15/-. Post 
N.S.W. II. Interstate 9/6. 

AGC. Single phase. 1.75 Kva 
primary volts 100-200. 110-220, 

120-240. 130-260, secondary. 2,200 
1.700 at FL. PF equals 1.0. £17Vi 


12 CREED 
TELEPRINTER 

Tape printers model 47.R 240 
Volts operated. 

£17/10/0 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire, 
1,320ft coll of twin (equal V* 


mile), £3/10/ per coll. 

Post., N.S.W. 7/i Interstate 12/. 


2-WAY RADIO 


NUMBER 22 (AUST.I 
Untested without meter or leads, 
with power supply less relays. 
£7/10/. 5/ cartage to rail. 

Freight payable at nearest attended 
railway station. 


A.W.A. 2-WAY RADIO 


« OR 12 VOLTS 
70 to SO megacycles, £15, or 
transmitter only £7/10/, receiver 
£7/10/. 240 volt power supplies 
for receivers only £7/10/. 5/ 

cartage to rail. Freight payable at 
nearest attended railway station. 


POCKET 420 M/CS 
RECEIVERS 


Contain 6 transistors and 3 
diodes, pot cores, resistors, etc. 
Suit conversion to oilier frequency 
or for “froxhunt Sniffers/* 
Complete In case 3In x 5in x lln. 

£5 


MINI WINCH 


New, weighs only 171b, Vli-ton 
capacity powered by a single 
cylinder petrol engine made by 
Irvington U.S.A. Original cost 
£07/10/i special £42/10/. Post 
N.S.W. 14/6, Interstate £1. 


P.M.G. TYPE PHONE JACKS. 
2/ each. 


NIFE CELLS 

1.2 Volt fully charged, 4ia x 31a 
x lln 4 AH. 

10/- each 

Post N.S.W., 2/6: Interstate 3/6. 
2.4v 6in x 2in x 2Vi 10 A.H. 25/. 
1.2v S x 4 x 2in 25 A.H. 39/6. 
Post, N.S.W., 7/t Interstate, 9/6: 


Battery Chargers 

240 to 6 or 12 Volts at 2.5 amps. 
Will charge either 6 volt or 12 
volt batteries. 

£4/19/6 

Porta,.. N.S.W., 5/i 1’alat., •/. 


AUDIO AND ULTRASONIC 
OSCILLATOR 

240 volt operated 12 switch 
selected frequencies in Audio 
range. 12 ultra-sonic switch selected 
frequencies, 19in rack mounting 
unit in Hammertone instrument 
case. 

£ 12 / 10 /- 


VALVES 


BRAND NEW 

IN CARTONS 
Special discount for quantity 


6SN7GT 

9/4 

6AG5 . 

. 5/ 

■ 

89 . . . 

18/ 

X61M 

. 22/ 

■ 

12SA7 . 

12/6 

CV850 

. 7/6 

m 

6H6 . . 

4/6 

18H6G 

. 3/ 

m 

• 

41 . . . 

12/6 

832 

. 50/ 

■ 

■ 

5U4G 

9/6 

6F13 . 

. 7/6 

■ 

77 . . . 

10/ 

6AK5 . 

. 17/6 

■ 

VR150-30 

10/ 

6X4 . 

. 18/ 

■ 

■ 

5CP1 . . 

39/6 

6F8 . 

. 7/6 

• 

■ 

EF50 . . 

3/6 

6N7 . 

. 10/ 

■ 

6U7 . . 

7/6 

12SK7 

. 5/ 

■ 

VI103 . 

10/ 

VRU20 

. •/ 

• 

VH120 . 

7/6 

VR11S 

. 7/6 

• 

• 

1L4 . . 

10/ 

VR6S . 

. 2/6 

• 

a 

10 . . . 

10/ 

6R7GT 

. 5/ 

• 

3Y3 . . 

12/6 

VT4C 

. 7/6 

a 

6C4 . . 

5/ 

AU5 . 

. 10/ 

a 

3*’ CV2184 . .. 



a 

■ 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 



60 magnification with n 60 
mm coated objective lens. 
With Tripod. 


Drgw 

£12/10/- 

33 x 40 with Tri-pod 

£4/17/6 


£17/10/- 

As Illustrated. 

Postage 9/6) Interstate, 12/ 


45 X 40 VAR1-POWER 
WITH TRI-POD 


£7/19/6 

Post 7/. Interstate 9/6. 


HIGH STABILITY 
RESISTORS 

I.R.C. brand new Viw, lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% including 100, 360, 
560. 750. 15K, 22K. 27K, 199K, 
JMK. 220K, 560K, 820K, ohms. 
Usual price 4/- each, 50 assorted 
different values for only 

37/6. Pott 1/6 


ASTRONOMICAL 

TELESCOPES 

3141a. Reflector, 126 magnification. 
Complete with 4x flatter and 
equatorial mount. 

£29/10/- 

Pori! NJ.W, t/, launtal. 12/. 


THEODOLITE 

Cooke Troughton and Simms, Lon- 
d©®- Mkroplic. Tested. Complete 
with Tripod, £137/10/. 


3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Colls. 12/6 each. 


Number 62 

2 WAY RADIO 

air tested. £45 

Collins 2-way radio. Crystal lock 
minus crystals, 1V4 to 12 mega* 
eyes... .. £37/10/ 


H.T. TRANSFORMERS 


2.000/0/2,000 volt. Primary 28 
volt 50 eyes, rated at 1.75 Kva., 
local li.ieur amplifier, etc. 


£13/10/- 


PERSPEX 

(SHOP SALES ONLY). 
Slightly domed shape, 16Jn x 
121n, 15/6. 2ft 6In x 181n tapering 
to 6in, 17/6. 2ft 6in x 2ft, 24/6. 
Domed approximately 3ft 61n x 
2ft, 55/. 


C.M.A. CABLE 


240 volt 3/4)36 black, new and 
perfect. 100 yds. rolls. 30/. 6 or 

mo "- 25/ a roll 

3/ cartage to rail. Freight payable 
at nearest attended railway 
station. 


MICROMETERS 


Brand new Goodell-Pratt, 0 to lln. 
£3/15/1 Slocombe lln-2ln. 
£3/18/6) Starrett lln-21n £4/18/6. 
Post 3/2. 


CHOKES. 7.5H, 60mA .. .. 9/6 
VIBRATORS, 6 volt, 7-pin, 7/6 


UNISELECTORS, 4 BANK 
HOMING TYPE.£2 


INVERTERS. 26v-115v 2KW 400 
cycle.£4/15/- 

HAND MICROPHONES. with 
Prass-to-Tnlk Switch. .. 9/6 ea. 
Post. N.S.W. 2/6, Interstate 3/-. 


INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex¬ 
tend to 4ft 61n _ £6/10/- 


SELSYN MOTORS MAGSLIF 
Mk. Q.52/6 ea 


No, 19 2-way radios, with hand 
set, power supply, leads £17/19/ 


Meggers, bridge type, complete and 
tested.£37/10/- 


EVERSHED 
500 volts. 


V1GNOLES. 


BINOCULARS 


PRISMATIC Coated Lena.,. 
Brand new. Complete with cm 
8 x 30 £9 15 

7 x 50 £13 5 

10 x 50 £13 15 

12 x 50 £14 5 

Post., N.S.W., 7/-t Interstate, 12/ 


SPECIAL ARMY RELEASE 


TELESCOPES 


ALL LENSES 

“ASTRONOMICAL** QUAUT1 

General and Marine 
Use 

4 x 40 Genuine HANDLEY. 
Cost £30. Our Price £3/5 
7 x 40 GENUINE OTWA' 
ANGLE TELESCOPE. Cost £4! 
Our Price £4/18/ 

15 x 40 variable Power Otwgj 
£7/15/. 

Freight payable at nearest 
attended Railway Station. 


420 Mc/i OSCILLATOR 

Self-excited 6J6 with pow e r suppl 
and modulation transformer. Sin 
5in x 5in box. 240 volt operated 

£7/10/- 


SHIPS CLOCKS 


Seth-Thomas (no bell) eight-da: 
fully Jewelled, costs £60. Bras 
7*’ £12/10/, splash-proot 

bakelife 10 Vi*’ £15. Post« 

N.S.W. 7/, interstate 12/, 


RECORDING TAPES 


SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED 
PERFECT ORDER. 

Can be used for home video, 
recording equipment, etc. 

2.4000 12ln Reel Vila Top Gn_ 

Cost £7/5/. Our Price £3/lS| 
roll. Post 7/i Interstate 9/6. r 
Abo same in Vi In. Ideal for pi 
fessioaal quality audio recordli. 
1200ft 7ln reel V»in 27/6. Post lJ\ 
600ft 5in reel Vila 16/9. Post 1/L 
200ft 3fn reel Viln 6/6. Post 1/M 


SCOOP PURCHASE 

Gramo Motors., New. Made 1 
U.S.A. 4-speed 240 volt Af 
50 eye. Only 27/6 each. 

** ito. 3 /. " 


Post N.S.' 


Interstate 4/. 


240-100 VOLT 6KVJ 
TRANSFORMERS 

Encased, including switches, 
new, £25. 

Top grade, full enclosed 
for 


former I Kva primary 210/2 


vac. 50 eyes, secondary 6 vo| 

It. 53 . 


37 volt. S3 volt, 60 volt. £1 


LEAD ACID BATTERII 

New 2 volt 1.5 amp 17/6. 12 v| 
0.75 amp 37/6. 

Post N3.W. 2/6. Interstate 


SPECIAL lucky dip valve offl 


Up 

15 new valves In cartons 
only £1. We haven't got tl| 
to sort them, so you reap 
benefit. 


TELLUROMETER 

Mlc.ro-distancer Model M/H 
serial number 193. Ideal survey 
strument. Complete with mas 
and remote unit, power supply i 
pods and spares. 6 volt operat| 
Original cost £950. 

Our price £350 


MICROSCOPES 

600 x 3 Objectives. Complete 1 
Wooden Case. 

Post. N.S.W., 5/) lnt., 61. | 

£3/19/6 


TELEPHONES 

Sound Powered. Can be used| 
Microphone and Receiver. 

With 50ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/. 


DEITCH BROS. 


70 OXFORD ST., SYDNEY 


SORRY NO C.O.D. 


Between Crown and 
Riley Streets, City. 
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tHRIAN BROADCASTING SERVICE 

recent verification from Radio Damas- 
in Syria, included a list of the broadcast 
short-wave stations in operation in that 
itry. As many of these have been heard 
readers, news on the changes of power 
frequency will be of interest. 

adcast Band 
KW GMT 

300 0400-0800, 1100-2300 in Arabic 
50 0400-0800, 1100-1900 
20 1900-2130 
20 0400-1100,1100-2300 
50 1100-2300 
10 1100-2130 
50 0400-0800, 1100-2300. 

rt Wave 
KW GMT 

7 .33 0400-2300 
5 20 0400-2300. 

0 .33 0400-2300 

5 20 1900-2130 
5 20 2200-2300 
50 .33 0400-2300 

15 20 0400-1800, 1100-1400 

lortwave frequencies which carry the 
aascus Foreign Service, in Arabic, 

ich, English and Spanish are listed as 
), 7.5KW; 15165, 50; 15190, 50; 17865, 

W. 

STORMS AND RECEPTION 

[lort-wave listeners have reported that 
I have noticed that during a thunder 
m reception conditions improve, and it 
is a local thunder storm provides better 
>agation conditions. Some of the reasons 
forward involve the reflectivity of the 
nd and surroundings, increased 
iture content due to rain, increased 
tiveness of the ground system and the 
en drop in temperature. Checks by 
y listeners during a local thunderstorm 
to point to an increase in propa- 
»n conditions during the period of the 
n. 

idio Canada Short Wave Club has 
investigating this unusual reception at 
CBC monitoring station, and listeners 
lany parts of the world also report 
r reception, though the exact causes 
reasons have not yet been completely 
'sed. 

1C STATIONS NOW OPERATING 
list of the complete network of the 
East Broadcasting Company in Manila, 
>pines, which also has stations in 
iwa and the United States, has been 
red and show the use of some new 
igns for the transmissions. The station 
ss is P.O. Box 2041, Manila, and they 
ow operating the following stations: 

•pines 
KC 

5 680 Manila, Philippine Service. 

E 1030 Manila, Fine Music Station. 

I 1060 Marbel, Cotabato. 

3345 Philippines Service, Manila. 

> 6030 Philippine Service, Manila. 

6120 Overseas Service, Manila. 

7230 Overseas Service, Manila. 
f 9505 Overseas Service, Manila. 

9715 Overseas .Service, Manila. 

11740 Overseas Service, Manila. 
i 11855 Overseas Service, Manila. 

11920 Overseas Service, Manila. 

» 15300 Overseas Service Manila. 

15385 Overseas Service, Manila. 

15435 Overseas Service, Manila (no 
call assigned). 

17810 Overseas Service, Manila. 

wa 

1020 Okinawa. 

! 1250 Okinawa. 

1360 Okinawa. 

11710 San Francisco, Calif. 

BBC CARIBBEAN RELAY 

BBC in London have announced 
to survey the possibilities of building 
relay station in the West Indies for 
mission of the London programs for 
and South America, 
fact that North American signals 
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pass over the North Pole reduces 
the effectiveness of the BBC signals in this 
area. Such a relay base must get good 
coverage from London with a signal of good 
broadcast quality, and it must also be in 
a position in which it can give better 
reception than direct signals from London. 
A station in the Caribbean satisfies all these 
requirements, and in the years gone by it 
was common for the short-wave radio tele¬ 
phone service from New York to London 
to be routed via Barbados. By this means 
it was possible to maintain a service when 
sunspot and disturbed ionosphere conditions 
made direct contact impossible. 

The use of the Bonaire relay station in 
the Caribbean by the Radio Nederlands 

NOTES from readers should be sent to <! 

ARTHUR CUSHEN, 212 Earn Street, J| 

Invercargill, N.Z. All times are Green- ; 
j» wich Mean Time, add eight hours for <! 
<! Perth, 10 hours for Sydney, and 12 J; 
11 hours for Wellington time. All <. 
j> frequencies in KC. !| 

organisation has proved that this is indeed 
a very satisfactory way to cover the 
American continent, with the signal from 
Holland being rebroadcast not only on 
short waves, but on the medium-wave band 
as well. The use of a relay base by the 
BBC would mean they could better serve 
North America, and Mexico, areas in which 
signals tend to bo weaker than should be 
the case, because of the path across the 
Pole. South America would also benefit from 
a station so much nearer. 

The BBC relay station at Singapore, the 
Far Eastern Station as it is known, has, 
over the years, provided Australian and 
New Zealand listeners with an effective 
relay point to give good reception in our 
winter months, and when reception at night 
is not good from London by direct trans¬ 
mission. 


FLASHES FROM 
EVERYWHERE 

BRAZZAVILLE is now carrying the ORTF 
Paris transmissions on a new frequency, 
and the session at 0500 GMT has news 
in French, and at 0515 news in English. 
The Paris channels, 9560 and 11840KC, 
which carry these services have been 
previously reported, by David Carr, of 
Auckland, N.Z. The new relay through 
Brazzaville is asking for reports on the 
reception of the transmissions on 7110KC, 
which are very good. 

MALAYSIA, with programs from Kuala 
Lumpur, opens on 6175KC at 1115 GMT, 
and the station also gives frequencies of 
6100, 7110 and 11900KC. Another fre¬ 
quency, 9635KC, still gives good recep¬ 
tion at 0900, when the station is heard 
in the Malay service of Radio Malaysia. 

GHANA is reported on the new frequency 
of 21720KC, and is heard on this channel 
between 1330-1430 and 1600-1645 with 
a listeners’ request program. The old 
channel of 21545 is heard 1400-1445. 
Also in Arabic from 1615-1645 and in 
Portuguese from 1715 to 1800 GMT, 
according to the Swiss DX Session. 

POLAND, in its transmission from Warsaw 
to the British Isles, is on the air 1830 to 
1857, 1930-2000 on 6135 and 7125; 2030- 
2100 on 5950, 7145; 2130-2155 on 6135, 
7125; 2230-2300 on 7270, 9540; 2303- 
2330 on 7270. Concerts of light and 
popular music are carried daily from 
2330-0100 on 7125 and 5950KC. 

PYONGYANG in North Korea is carrying 
a service an English 1400-1450 and in 
French 1500-1550 when using 9745 or 
9750KC, and signals are at fair level. 
Pyongyang now verifies reception reports 
with a picture postcard and sends books 
on North Korea to its listeners. 



2 NEW TRANSISTOR 
PROJECTS 

FOR THOSE WHO WANT 10 LEARN 
ABOUT TRANSISTORS 

Whether a newcomer to electronics, or 
an expert with bottles, you’ll learn a 
great deal and get lots of fun from this 
Radio and Amplifier Kit. 

You start with a kit that contains every¬ 
thing, hours of fun with NO time 
wasted while you beg or borrow parts or 
tools. Kit No. 1 includes transistor, 
capacitors, resistors, 4 types of wire, 
potentiometer, earpiece, sundry other 
parts and all hardware PLUS soldering 
iron and practice soldering kit, radio 
pliers and screwdrivers—91 items in all. 
(You save at least 25/ by buying direct 
from us on Kit No. 1 alone.) 

Kit No. 2 is an amplifier and contains 
a potentiometer, transistors, speaker re¬ 
sistors, capacitors, etc. It can be used 
as a radio amplifier for Kit No. 1, 
crystal set or any other tuner as well 
as a tape recorder monitor, a voice con¬ 
trolled tape recorder switch, a speech 
amplifier, a signal tracer, an intercom set 
or an amplifier for portable record 
players. 

Both kits include step-by-step instruction 
manuals fully illustrated, with plastic 


You will be proud to switch them on 
for your family and friends and explain 
how they work. They are the only kits 
where you do not need another thing 
from the time you open the box. 

Get started on your electronics adven¬ 
ture. Just clip the coupon below or 
write now to: 

TRANSISTOR KITS 

69a CHURCH STREET 
BRIGHTON. S.5. VIC. 
Phone 92-3159 

Please send by return (Mark X). 

( ) Details of the Transistor Kit Club 

(FREE). 

( ) PNP Transistor Kit No. 1 com¬ 

plete with Manual, tools, radio 
parts, hardware and sundries. Only 
£6/19/6 for everything you need. 
( ) Transistor Amplifier Kit No. 2 

complete with Manual, tools, elec¬ 
tronic parts including extra tran¬ 
sistors, hardware and sundries. 
Only £6/19/6 for everything you 
need. 

( ) Special Combination Kit comprises 

kits 1 and 2 for only £12/18/6. 
You save 20/6. 

Cheque/Money Order for £. 

enclosed. (Complete refund if not satis¬ 
fied, all kits guaranteed.) 


NAME 


ADDRESS 
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WANT A BETTER JOB? 



CBEI ) 

OFFERS YOU ADVANCED UP-TO-DATE EDUCATION IN EVERY 


THE CAPITOL RADIO ENGINEERING INSTITUTE 
WASHINGTON D.C. FOUNDED 1927. 


IMPORTANT ELECTRONIC SPECIALTY 

BECOME A SPECIALIST IN ONE OF THESE 
INTERESTING FIELDS 


□ Electronic Engineering Technology 

□ Communications 

□ Aeronautical and Navigational 
Engineering 

□ Television 

□ Servomechanisms and Computers 

□ Nuclear Instrumentation and Con¬ 
trol 


□ Aerospace Radar Engineering 

□ Space Data System 

□ Spacecraft Tracking and Control 

□ Radar and Servo Engineering 

□ Contemporary Mathematics 

□ Nuclear Engineering Technology 


PROGRAMMES PREPARED AND 
SUPERVISED BY MORE THAN 80 LEADING 
SCIENTISTS AND ENGINEERS 



________ Post Today .................... 

THE CAPITOL RADIO ENGINEERING INSTITUTE 
AUST-N.Z., FIELD SERVICE REPRESENTATIVE 
Box E8, P.O., St. James, Sydney, Australia. 

Please send me your FREE book and complete infor¬ 
mation about CREl Home Study Programs. 

I am employed in electronics and have a high school 
education. 


Name 


Age 


Address 

City . ...State 

Employed by 

Type of Present Work 


BONAIRE with the program of Ti 
World Radio is heard to North Ame; 
in English on 9620KC. This freque 
replaces 11820KC, and has been he 
at 0300 GMT with request music. ' 
station has news in English at 0330 
then more music to 0400 when the 
tion carries a transmission in Russ 
Trans World Radio continues to test 
new frequencies and the 15170KC char 
is at excellent level with light music 
0220 when the station signs off with 
announcement in Spanish. 

PHILIPPINE station DUH9 operated 
the State University has been repot 
by Dene Lyneberg, of Wellington, N 
as being heard on 7160KC at 1 
GMT at good level with a program 
English-German lessons. This educatic 
station is the Radio Voice of the Si 
University in Manila. 

ETHIOPIA’S home service from A( 
Ababa is best received on 6185KC, fi 
1700 to sign off at 2000 GMT, and 
program is in local languages. Annoui 
ments in English are given when 
station closes, and lists its frequencies 
870KC BC, and 7290 and 9610KC sir 
wave. 

INDONESIA’S service from Djakarta 
9868 and 11710KC is broadcastingi 
Arabic 1615-1700, French 1700-1 
Indonesian 1800-1900 and English fJ 
1900 to 2000 GMT. The last tr: 
mission is beamed to Europe and 1 
Zealand. 

ANKARA in Turkey gives very good re 
tion on 15160KC at 0500 GMT in 
home program in Turkish, when 
time signal and station identificatioi 
heard. Other transmissions noted are f 
1700-1815, in Turkish, 9515; 1745-1 
1945-2000 on 9743; 2000-2130 on < 
and 9743; German on 15160 at 1 
Greek 1800 and Arabic at 1830 
9743KC. 

NORWAY’S home service programs 
been noted, with a fair signal level 
11735KC at 0630, but with considei 
side band interference from Hilvei 
on 11730, and Moscow also on 
frequency. Oslo also has a transmi? 
to Australia and New Zealand, and 
11850 and 17825KC. The station 
English at 0745 and 11850KC is 
only channel giving fair to good r< 
tion in New Zealand, though the 1 
frequency should give good receptio 
the next two months. 

GREECE short-wave service, in Athei 
operating 0700-0815, and from 055( 
Sunday; 0900-1000, 1030-1300, 1330- 
1630-1700, and 1830-1900 on 9505 
11720KC. From 1730 to 1800 and 
2100 on 15345 and 17745KC. From ! 
2230, 2300-2330 on 15345 and 1172 
All these transmissions are in G 
The address is HNBI, Technical Ser 
Directorate, P.O. Box 360, Athens, Gi 

I BROADCAST BAND NEW! 

New Zealand—The NZBC’s 41st 
station is now in operation. 2ZH He 
on 1560KC with 1000 watts was off 
opened on October 4, and relay: 
program of 2XP New Plymouth 13 
into the South Taranaki area. The 
2ZH is on the air from 1800-1030 
both commercial and non-commercia 
grams and Australian listeners will no 
signals now mixed with 2RE Taree, N 
which has in the past been the only s 
on 1560KC in Australasia. The c 
2ZH is now in use after a lapse of 
28 years, for in 1937 a private stati 
New Zealand, 2ZH in Napier, was < 
air. This station was later bought t 
Government, and is now the 2YZ > 
This sale, together with all private stati 
the late 1930s, was the basis of the p 
NZBC. Only one private non-comn 
station remains, 4XD in Dunedi 
1430KC, reported to be the oldest ! 
in the British Commonwealth. 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


.PLACE TRANSFORM TABLES AND 
THEOREMS, by Paul A. McCollum 
and Buck F. Brown. Cloth bound, 7in 
x lOin, 117 pages. Published by Holt, 
Rinehart and Winston, Inc., New York. 
Price in Australia 52/. 

The Laplace transformation method of 
alysis of dynamic conditions in linear 
ysical and electronic systems has gained 
de acceptance among engineers, because 
its relative speed, reliability and lack of 
lium. However, for the method to be 
;d to full advantage even by those who 
; it fairly constantly, it is virtually essen- 
1 to have comprehensive tables of real 
le function — Laplace transform pairs, 
lless such tables are available, the time 
juired to work out the transform of a 
igle complex function may well make 
5 method impractical. 

Although many theoretical texts and re- 
ence books have tables of transform 
irs, there are few with tables sufficiently 
mprehensive for many contemporary 
plications. Because of this, the present 
jume should be of considerable interest, 
it was expressly designed to fill the need 
a comprehensive yet concise table of 
nsform pairs. 

epresenting the results of a number of 
rs of work by the two authors, the 
>les list some 27 Laplace transform gen- 
1 properties and no less than 520 trans- 
m pairs. Thus while there MAY be 
ftic functions whose transforms are not 
d, this would be rather unlikely in most 
ineering and physical problems. 

ie tables are organised primarily with 
[Ups having similar transform numera- 
i, and then into sub-groups having simi- 
denominators, a system designed to 
imise the time and effort required to 
te a required pair. Standard American 
ibolism is used throughout, with com- 
tdable use of explanatory notes where 
ght necessary. 

little more than half the book is taken 
by the tables, the remainder consisting 
xplanatory and tutorial material deal- 
with transform theorems, operations 
applications. The textual material is 
ler brief, but is well presented and easily 
•wed. Liberal use is made of illustra- 
examples and diagrams, 
all, a well produced volume and one 
:h should find its way into the refer- 
library of many scientists and engin- 

ur copy came from the sole Australian 
libutors, Rigby Limited. However, 
les should be available from the larger 
fral and technical bookstores. (J.R.) 

★ ★ ★ 

}ADAY, MAXWELL AND KELVIN, 
I by D. K. C. MacDonald. Soft covers, 
|7iln x 4fin, 144 pages plus 40 plates. 
■Published by Heinemann Educational 
iBooks Ltd., London. Available from 
(booksellers, Australian price 8/6. 

K. C. MacDonald was a Doctor of 
lies and an M.A. who had a special 
pst in the transport properties of metals 
electrical resistance at low temperatures, 
kas a regular contributor to scientific 
lals and author of a book on low 
lerature physics. 

■study of this present biographical work 
Ils him as something of a humanist and 
Tsopher as well as a scientist and it is 
■table to note that he died in 1963 at 
Itge of 43. This book is probably his 
|>ublished work. 

book is one of a series intended 
|y for students, but the more mature 
may find it enjoyable as light read- 
I The somewhat tutorial style may 


irritate some, but the book was written for 
young people and occasional examples of 
“talking down” may be excusable on these 
grounds. 

To cover the lives of three such eminent 
scientists as Faraday, Maxwell and Kelvin 
in any detail within the limited scope of this 
short work would obviously be impossible. 
Dr MacDonald was aware of this, and has 
explained that he was attempting only a 
thumbnail sketch, with the hope that it 
would encourage his readers to turn to 
fuller and more authoritative accounts. 

He complains that biographies of famous 
scientists often tend to examine their 
achievements, but the men themselves 
appear as cardboard figures against a back¬ 
ground of events. In this work, his intention 
has been to present the subjects as human 
beings against the background of the lives. 

Anybody interested in electronics who has 
not read any of the standard biographies of 
these three great scientists, whose work laid 
the foundations upon which the technology 
of electricity and electronics was subse¬ 
quently built, might well find these short 
accounts worth a portion of their reading 
time. (H.A.T.) 

★ ★ ★ 

G-E TRANSISTOR MANUAL, 7th Edition. 
Edited by J. F. Cleary, Semiconductor 
Products Department, Advertising and 
Sales Promotion, General Electric Com¬ 
pany, Syracuse, New York. Soft cover, 
5Iin x 8!in, 648 pages, many circuits 
and diagrams. Price in Australia 30/-, 
net posted. 

The fifth edition of this well-known and 
deservedly popular manual was discussed by 
this reviewer in the Januaiy, 1962, issue. 
Reference to the earlier review verified my 
immediate impression upon sighting the 
present edition — that the size has been 
increased. Quite dramatically, in fact: from 
329 to 648 pages. 

As I suggested in the earlier review, 
the G-E Transistor Manual is far more 
than the usual transistor data handbook; 
it is a textbook, and a comprehensive 
and well-written one at that. And this is 
even more true of the 7th edition than it 
was of the 5th — there is now about five 
times as much theory and applications 
material as there is specific “data” on G-E 
products. 

A list of the chapter headings and the 
pages involved should be informative in this 
regard: 

1. Basic Semiconductor Theory (42 pp.). 

2. Small Signal Characteristics (37 pp.). 

3. Large Signal Characteristics and Tran¬ 
sistor Choppers (13 pp.). 

4. Biasing and DC Amplifiers (25 pp.). 

5. Logic (13 pp.). 

6. Switching Characteristics (35 pp.). 

7. Digital Circuits (29 pp.). 

8. Oscillators (7 pp.). 

9. Feedback and Servo Amplifiers (13 pp.). 

10. Regulated DC Supplies (13 pp.). 

11. Audio and High Fidelity Amplifier Cir¬ 
cuits (39 pp.). 

12. Radio Receiver Circuits (18 pp.). 

13. Unijunction Circuits (48 pp.). 

14. Tunnel Diode Circuits (25 pp.). 

15. Experimenter Circuits (15 pp.). 

16. Silicon Controlled Switches (45 pp.). 

17. Silicon Signal Diodes and Snap Diodes 
09 pp.). 

18. Transistor Measurements (56 pp.). 

19. The Transistor Specification Sheet and 
Specifications (128 pp.). 

20. Application Literature (2 pp.). 

The theory chapters are comprehensive 
and detailed, and should satisfy even those 
at engineering level. While practical circuits 


are given for the benefit of those without 
an extensive mathematical and theoretical 
background, theoretical considerations are 
in most cases discussed in detail and design 
procedures given. Most chapters are con¬ 
cluded with extensive reference lists. 

Even more so than before, then, a veri¬ 
table cornucopia of information on tran¬ 
sistors and one which will no doubt find 
its way into the reference library of almost 
everyone associated with transistors whether 
they be scientist, engineer, technician, 
amateur or hobbyist. Not to forget the 
student, who of all people should find it 
of great interest and assistance. 

And at the amazing price of only 30/ 
or 3 dollars, it must surely represent the 
best possible value for money. 

Our copy came direct from A-G.E. Pty. 
Ltd., at 103 York Street, from whom the 
book may be purchased if desired. How¬ 
ever it is available from all of the larger 
bookstores in the capital cities. (J.R.) 

★ ★ ★ 

RUTHERFORD AND THE NATURE 
OF THE ATOM, by E. A. 
da C. Andrade. Soft cover, 7J x 41 ins., 
218 pages plus eight pages of plates. 
Published by Heinemann Educational 
Books Ltd., London. Australian price 
9/6, through booksellers. 

The life of Ernest Rutherford, apart 
from his research into atomic theory, can 
hardly be called interesting. He spent most 
of his working life inside the laboratories 
of the great institutions where he was 
employed, and lived a quiet, orderly home 


TECHNICAL CORRESPONDENCE COLLEGE 

Stott's renowned home-study courses 
can raise your pay. Each course has 
been prepared by highly-qualified 
professionals. Stott's step-by-step in¬ 
struction plus the personal tuition of 
expert instructors will ensure fast and 
thorough progress. 

( ) Radio for Amateurs ( ) Mechanical 

( ) Automobile Mechanics , Draftsmanship 

( ) Diesel Engineering < > S/ I,n 

( ) Machine Shop ( ) Boiler 

Practice Attendants' 

( ) Fitting; Lathe Work . Exam , 

/ \ Milliner rrinrlinn ( ) MeCh3niC3l 

( ) Milling. Grinding Engineering 

( ) Shaping, Planing, ( ) Structural 

Slotting Draftsmanship 

Stott’s curriculum contains over 100 
courses. 

r- — • POST THIS COUPON NOW 
STOTT'S TECHNICAL CORRESPONDENCE 
COLLEGE 

157 Flinders Lane, Melb. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 45 
Gilles St., Adelaide. 1130 Hay St.. Perth 
Please send me your prospectus on 


MR. 

MRS. 

MISS 

ADDRESS 


AGE 


I understand that no sales representative 
will call on me. RH1265 
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AMPLIFICATION 


RHONE 51-3845 




COMMUNICATION 



RA 

D 1 

1 G> 


136 VICTORIA ROAD, MAR RICK VI ILF, SYDNEY, 
AND 636 KINO STREET, NEWTOWN-51 -7003 


EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW595< 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


NEW 

HOME LIGHT BATTERY 

CLYDE OR DUNLOP 
19 Plate. 150 Amp. 

~ Charged. Cells. 

2/6 eo 


jy riave. 
Dry Chat 

£i/i; 


A C. D.C. MOTORS 


32V and 110V 
High S^Med, Series Wound. 


motors. 

£1/17/6 

Post. N3.W, 7/0. Interstate 12/6. 


1A3 

IAS 

ICS 

1C6 

1C7 

IDS 

1F5 

1G4 

1H5 

1H4 

1J6 

1K7 

1L4 




INI 

1T4 

24 


2C26 


2X2479 
3A4 .. 
3B7 .. 
3D6 .. 
SU4 .. 
SX4 .. 
SY4 .. 
5Z4 .. 
6AC7 . 
SAGS . 
6AG7 . 
6AJ5 . 
6AKS . 
6AL5 
SAMS 
6AM6 
6ANS . 
6AR6 - 
6AN7 




6B8 

6BF6 


NEW 

. .. 7 
. .. 7 
. .. 7 
. ..12 
. .. S 
. .. 3 
. .. 10 
. .. 7 
. .. 7 
. .. 7 
..12 
, .. 5 
, .. 5 
. .. S 
. .. 7 
. .. S 
10 

.. 1 0 

.. 7 

.. 5 

.. 12 
.. 10 
.. 10 
.. 10 
.. It 
.. It 
.. 10 
.. 7 

.. 9 
.. 10 
.. S 
.. 10 
.. 7 
.. 7 
.. 7 
.. 12 
. 12 
1 0 
1 0 
7 


VALVES 


6BLS 

HMI 


6B1 _ 

6BY7 

6C8 

6F6 

6G6 

615 

6J6 

636 

6J7G 

6K6 

6K7 

6N7 

6SA7 


7 

It 

7 

7 

7 

7 

10 

7 

t 

7 

10 

7 

7 

S 

7 


6SC7 

.. 10 

53. 

6SF7 . 

.. 10 

59. 

6SG7 . 

.. 10 

63. 

6SH7 . 

.. 4 

•9. 

6SJ7 . 

.. 9 

77. 

6SK7 . 

.. 12 

2V3 .. .. 

6SN7 . 

7 

OZ4 .. .. 

6SS7 . 

.. 12 

CL4 .. .. 

6X5 .. 

.. 7 

EMI .. .. 

7C5 .. 

.. 5 

EL32 . . 

7N7 .. 

.. 7 

TZ40 . .. 

7W7 . 

.. 5 

6AB7 . .. 

12A6 

.. 5 

6A3 .. .. 

12AT7 

.. 10 

6C6 .. .. 

12BR6 

.. 10 

6F7 . 

12BH7 

.. 7 

6SC7 . .. 

12C8 . 

.. 12 

7A6 .. .. 

12SJ7 

12 

9006 


12SK7 
12SL7 
47 .. 

76 .. 
04/624 
304TH 
723A . 
803 ... 
807 .. 


5 

. il 

.. 7 

.. 12 
1 10 

3 t 
3 0 
1 0 

17 
3 10 


813 

829B and 
Socket 2 17 
843 ... 1 10 
866A 
954 
1603 
1616 
1619 
1629 
1050 


. IS 
. S 

. s 

7 

1 0 

s 

1 0 

9006 ... 3 

AV11 . . 2 

CA19 ..5 5 
CK1013 . IS 

CV63 . 

CV66 . 

C VI102 
CV1133 
CV1136 
EBC33 
EC70 . 

ECH33 
EF36 
EF37 . 

EF39 . 

EF72 . 

EF73 . 

EK32 . 

EL91 . 
KTW62/ 

6U7 .. 7 

RL27 ... 13 
RK34 ... 7 
RK75 . . 10 

RK84A 3 0 


7 
7 
7 
7 
7 
7 

*• 4 

.. 15 

.. 7 
.. 7 

7 

.. 4 

.. 4 

.. IS 
.. 10 


VR65 
VR75/30 
VR105/30 IS 
VR150/30 15 


5 

15 


VT502 

32 ... . 


42 
45 . 
37 . 


12 

10 

10 

10 

10 

10 

10 

12 

10 

10 

10 

7 

7 

12 

12 

12 

10 

7 

12 

12 

12 

7 

7 

S 


GENEMOTORS 

Input Output 

12v 600* 300mA New £5 10 0 

12* 500* 350mA.£8 10 0 

12* 1200* 200mA. £6 10 0 

24* 250* 100mA New .. £2 0 0 

24* 540* 200mA New £2 0 0 

24* 300* 250mA New .. £2 IS 0 

12* 275* 110mA. £3 IS t 


CHASSIS PUNCHES 

SIZES W\ W% 1”. 

1 Vs” with tapered 
Reamer and Carry Box. 

£2/17/6 

Post 5/. Interstate 10/. 


NEW POWER 
TRANSFORMERS 


I960 5in CRO.. 5 17 6 

325 x 325 150MA ...... 4 15 0 

285 x 285 300 MA .. .. 7 7 0 

800V and 270V 300MA 7 10 0 

240V-110V 1.3KVA Auto 10 10 0 
150 x 150V 30 MA .. .. 1 7 6 

225 x 225V 40 MA .. .. 1 10 0 

I24V Doubler 300MA ..376 

130V Doubler 400 MA .. 3 17 6 
145V Doubler 450 MA .. 4 17 6 

1S0V Doubler 500 MA .. 5 7 6 
220V Doubler 600 MA .. 7 7 0 

310 x 310 170 MA .. .. 2 9 6 


3" SELSYN MOTORS— 
TRANSMITTERS 

50 V AC - 50 cps. 

£2/17/6 each 

Post 7/6i Interstate 10/. 


NEW HEADPHONES 

5 Ohm. £12 6 

2000 Ohm. 12 6 

4000 Ohm. 15 0 

American Lightweight .. 12 6 

Australian DLR. 12 6 

Dynamlg Earpieces* pr. 4 6 

Post., 2/6 pr. 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C.. Vi, 1.1 Wall. 
04 Values. V* ohm. to 10 megs. 

15/-, Post 2/6 

100 new assorted Condensers. 


Paper, Mica, Ceramic Metalcap. 
25 Values. 


COMMUNICATIONS 

RECEIVERS 


B.28—CR100 

Current Navy Receiver 
6 Band .40 K.C. to 32 Meg. 

Variable Selectivity. 2 R.F. 

2 I.F. Stages. Crystal Gate Ban 
Spread. New condition. Air-testei 
Realigned 240V A.C. operation. 


£65/-/- 


AR7 RECEIVERS 


Air-tested, realigned. Perfect orde 


£1/-/- p<»i., 2/6. 


if######################## 


RELAYS 

6V, 3-pole Miniature .... IS 0 

12 volts, DPDT, S amp . £X 0 0 

12 volts DPDT. 12 6 

lOOpf TX var. condensers It 

Hi-speed Polarised relay £2 10 


PMG TYPE 3000 


2000 ohms 12/6. 
1000 ohms 12/6. 


Lapel Crystal Mikes. 12 6 

Crystal Mikes with switch .. IS 
Telephone Pick-up Units 
mulct Pick-up Units 
o Bal 


Coi 

100UA Stereo 


12 
IS 

Meters £1 IS 


OIL FILLED 
CONDENSERS 


.5mfd 600V 
2mfd 600V 
Imfd 600V .. 
4mfd 600V 
4mfd 2.5K 
Imfd 3000V 


3 
6 
6 
6 

.. £1 10 
17 


.Smfd 5K» .1 5K, .1 3K AC 
.25 4K, .5 2V*K .... an. IS 

4 mfd 3000 . 1 IS 

2 mfd 3000 . IS 

1 mfd 3000 . if 

1.25 mfd. 6000*. IS 

mfd 4000*.. 1 10 

mfd. 2000*. IS 

mfd. 1500*. IS 

mfd. 1500*. 10 

mfd. 600*. It 

mfd. 1000*. 10 


PYE REPORTER 

2-way Vehicle Band Transceivers. 
Ex Taxi Cabs. 

12 volt, 70 meg. Complete with 
valves and speaker. 

£16/17/6 


NEW C.R.O. TUBES 

3AP1-906 3in. £\ 7 6 

CV1I2 5!n.. £10 0 

VCR97 6ln . . . £1 17 6 

4CR10/VCR139A 3in .. £1 10 0 

CV1522 min. £1 2 6 


INDICATOR UNITS 

TYPE 1A 
Suitable for C.R.O. conversion. 
Circuit supplied. 

Price £10/7/6 


NEW 3-GANG 
CONDENSERS 

300 PF+ 200 PF+ 60 PF 

7/6 


WANTED 

I Communications Receivers. Test 


1 1 equipment. P.A. Gear. Large or 
| 1 small surplus stock. Best prices. 


Call, write or phone, any time. 


TRANSISTORS 


American Units. 

MT-71-OC71 .. '. 7 6 

2N 174 .... '.. 2 10 0 

2N 442 .. .. .. 2 5 0 

2N 441 . 2 0 0 

High-powered units for 75-watt 
audio, 200-waft power units 
transistor Ignition. 


T.B.Y. 

TRANSCEIVERS 


20 to 80 Megs. Battery Operated. 
4 Band units. Variable tuning. 


£14/17/6 


Complete with aerial. Headphones, 
microphone. Junction box, plugs and 
cables. 

£19/17/6 


COMMAND 

TRANSMITTERS 


4 to 5.3 or 5.3 to 7 Meg. 
Less Crystal, 
with ‘ 


Valves 


£7/17/6 


NEW METERS 

Square. Clear Plastic. 

2'/ 4 |n 50 UA. £2 7 6 

3Hia 50 UA. £2 17 6 

2% in V.U. Meters .. £2 7 6 

3*»ln l.M.A. £2 7 6 

2«/4ln 500V. A.C. £2 2 6 

2 Vi In 500V. D.C. £1 15 0 

3%ln 500V. A.C. £2 17 6 

3Hln 500V. D.C. £2 10 0 

Post. N.S.W., 2/6. Interstate. 4/ 


NEW 

VACUUM PUMPS 

27 lb. Vacuum. 7 CF. per min. 

£3/17/6 


PILLOW PHONES 


Low Imp. VC Mulchings. 
Ideal Hospitals, etc. 


17/6 each 


£57/10/- 


3BZ RECEIVERS 


AIR TESTED. PERFECT ORDE] 
6v. Operation. 6 Band. 

200 K.C. to 30 Megs. 
Ideal communications Receiver 
mobile and small ships* use. 

£27/10/- 


MECHANICAL FILTE 


For SSB Receivers. 

455 KC. Balanced or 
as required. 

£16/17/6 pc 


NEW 
DUMONT 
5” OSCILLOSCOPE 

Ideal for TV and Radio 

£39-10-0 


NEW GRAMO MOTOI 

4-spced 240V A.C. 3000 R.P 

£1/7/6 



TYPE T-503 3 " 

Vernier Dial. Ratio 8-1. 

£1/5/- 

Post 2/. 


NEW ROTARY 
CONVERTERS 


160 watt, 50 Cycle. 

24v to 32v input. 
Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights 

£19/17/6 


450 Watt, m above. 

£36/17/6 


12 VOLT UNITS 


240V. 50 Cycle. 160 Watt 
Will Operate TV Sets. 


£19/17/6 
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e. It is not surprising, therefore, that Mr 
idrade’s short biography of the great 
tw Zealand scientist, whose work opened 
> vast new avenues of research in physics, 
ids to emphasise the discoveries rather 
an the man. 

Despite the advanced level at which 
itherford’s work was carried out, the 
K>k has been written for a general reader- 
ip, and as such will appeal to the not- 
-technical reader. Here and there, a for- 
ilia is tossed in, but these can bo passed 
er by those whose mathematical know- 
ige cannot cope with them, without 
y great loss in continuity of the narrative 
a whole. 

The accounts of the early experiments 
lich led to the world-shaking discoveries 
atomic structure show that they were 
nducted with equipment which can only 
called crude, in comparison with the 
ill-equipped laboratories now in use for 
en minor research- But this only adds to 
t stature of the man. (H.A.T.) 


HOW TO LISTEN TO THE WORLD, 
i informative booklet of special interest 
the shortwave listener, dives technical 
tails of shortwave equipment, including 
my practical projects, and valuable infor- 
ation on such things as ionospheric condi- 
ms, M.U.F., English shortwave broad- 
sts throughout the world, standard fre- 
tency and time broadcasts, listening to 
tellites, how to identify stations and what 
listen for, how to listen to amateurs, 
>w to report stations and a host of other 
aterial. May be obtained at a cost of 
Al/7/6 by written application to World 
tblications, Lindorffsalle I, Hellerup, Den¬ 
ark. 

RADIOTRONICS issue for September, 
>65 (Vol. 30, No. 9) contains the following 
ajor articles: Automatic Black Level Con- 
i> 1; Transistors and Nuvistors in a Two- 
eter Transceiver; Super Radiotron 23GSP4 
cture Tube; Protection of Transistors in 
[ass B Audio Output Stages. (Amalgamated 
tireless Valve Co. Pty. Ltd., P.O. box 63. 
fdalmere, N.S.W., subscription rate 20/ 
r year.) 


-RECEIVING VALVE STORY, 

jn alga mated Wireless Valve Co. Pty. Ltd. 
tis is an 8-page book printed in 2 colours 
d describing the history of the receiving 
fve from the De Forest triode of 1906 to 
5 present day units. There are 8 illus¬ 
ions of early valves and a separate 
ttion on the Australian industry together 
;h a description of valve components, 
ailable free and post free from P.O. Box 
Rydalmere, N.S.W. 

NSIDE THE RADIO VALVE, Amal- 
nated Wireless Valve Co. Pty. Ltd. This 
v release is a 6-page folder printed in 
ck and blue, in which the components 
a receiving valve are described in simple 
v to follow form. The reader is invited 
break open a valve and make a series of 
ervations which are explained in detail 
the text. Available free and post free 
m P.O. Box 63, Rydalmere, N.S.W. 

>rrroN industries electron 

BE DIVISION advise that an infor- 
ion packet describing three basic types 
microwave tubes for heating and cook- 
applications is now available. Complete 
i on continuous wave magnetrons oper- 
g at 2450MC is included in the packet 
a means for engineering assistance is 
bribed. The packet may be obtained by 
lication on company letterhead to Litton 
istries Electron Tube Division, 960 In¬ 
rial Road, San Carlos, California, U.S.A. 

HOTOTUBES AND PHOTOCELLS, 
lication No. PP1 from Amalgamated 
sless Valve Company Pty. Ltd. Price 
This publication is a reprint of six 
:les previously published in “Radio- 
ics.” The articles cover, quite thorough- 
the basic fundamentals or “why” and 
v” of photoelectric devices. Chapter 
s are: Theory And Measurements, 


Vacuum Phototubes, Gas-filled Phototubes, 
Multiplier Phototubes, Photocells, General 
Application Considerations. Available from 
P.O. Box 63, Rydalmere, N.S.W. 

AMALGAMATED WIRELESS VALVE 
CO. PTY. LTD., have available a three- 
page list covering some 18 different publi¬ 
cations which they produce. The list gives 
brief details, including price, of each pub¬ 
lication and may be obtained free and post 
free Iiom P.O. Box 63, Rydalmere, N.S.W. 

NATIONAL BUREAU OF STAND¬ 
ARDS TECHNICAL NEWS REVIEW for 
August, 1965 (Vol. 49, No. 8) contains ar¬ 
ticles on calibration of radioactivity stan¬ 
dards, microstructure of nitrided titanium 
alloy, splitting failure of built-up roofs, a 
new chemical notation system, pressure 
surges in cryogenic lines, chemical releases 
in the ionosphere, fire endurance of plaster. 
A further list of new calibrations and stan¬ 
dards is given, and details of changes in 
NBS radio broadcasts. (Inquiries to Super¬ 
intendent of Documents, U.S. Government 
Printing Office, Washington, DC, 20402.) 

JACOBY MITCHELL AND CO PTY. 
LTD. have published another issue of their 
new products bulletin “New Developments.” 
This contains information on General 
Microwave Corporation’s thermoelectric 
power meters, Comark Electronics Ltd. 
electronic multimeter and DC millivoltmeter, 
Alma Components precision resistors, G.V. 
Planer automatic resin-casting machine, 
Weinschel Engineering general utility co¬ 
axial attenuators, PRD Electronics standing 
wave detectors, Sanders universal standing 
wave detector, Electronic Instruments dis¬ 
solved oxygen meter and electrolytic micro¬ 
ammeter, Siliconix solid state devices, Levell 
transistor AC microvoltmeter, Advance 
Electronics DC modular power supplies, 
frequency divider and universal bridge, and 
Pantos unicorders (potentiometric graphic 
recorders). 

HEWLETT-PACKARD JOURNAL for 
September, 1965 (Vol. 17, No. 1) describes a 
precision analog voltohmmeter with auto¬ 
matic ranging which simplifies DC voltage 
and resistance measurement, and explains 
how it can be used to obtain higher 
measurement accuracy and speed than is 
usually obtainable. Also described is a 
simple method for recording fast and low- 
level waveforms. Inquiries should be 
addressed to the Australian agents, Sample 
Electronics (Vic.) Pty. Ltd., 9-11 Cremome 
Street, Richmond, E. E., Victoria. 

TECHNICO ELECTRONICS PTY. LTD. 
has produced a brochure entitled “Printed 
Circuits” containing basic technical facts 
and design data relating to applied printed 
circuitry, and which is intended to assist 
design engineers in the use of printed cir¬ 
cuits. Requests for copies of this publication 
should be sent on company letterhead, to 
Technical Electronics Pty. Ltd., 53 Carring¬ 
ton Road, Marrickville, N.S.W. 

STC COMPONENTS AND EQUIP¬ 
MENT REVIEW for September, 1965 de¬ 
scribes some current circuit applications for 
ITT Shockley four-layer diodes. Also cov¬ 
ered: Quartz Crystal and HF Crystal Filters; 
A new Five-layer Device; JEDEC Silicon 
Planar Transistors; Hermetic Seals; Transis¬ 
tor Data; Permalloy and Permendur Mag¬ 
netic Materials; Indicator Tube GN-4GB; 
Water-tight Cable Connectors; ISEP Edge 
Connectors. (Industrial Products Division, 
STC, Moorebank Avenue, Liverpool, 
N.S.W.) 

SCIENTIFIC and INDUSTRIAL EQUIP¬ 
MENT BULLETIN for August, 1965 (Vol. 
4, No. 8) has articles on non-destructive test¬ 
ing, a new modular pulse generator, new 
nuclear instrumentation, cryoaenerators 
based on the Philips-Stirling refrigeration 
principle, the Eidophor projection televisor, 
optical emission spectographs, and contro¬ 
versy in electron microscopy; Point Resolu¬ 
tion v. Lattice Plane Resolution. (Scientific 
and Industrial Equipment Division, Philips 
Electrical Pty. Ltd., 69-79 Clarence Street, 
Sydney.) 


ALWAYS RELY OH R.D.S. 
HI-FI SPECIAL FOR 


DECEMBER 


Using:— 


s 


I—Roland FAX 150 St.r.e 
Amplifier and tunar com¬ 
plete — 10 waffs each chan¬ 
nel — Frequency response 30 
c/s fo 40 kc/s. 

—2db af maximum oufpuf. 


2-—Slimline Teak Cabinefs fiffed wifh 
Magnavox 8WR Speakers. 

1—1009 Dual changer fiffed wifh ADC 
770 Cartridge and Diamond sfylus. 

I—Teak base for changer. 

Price of Complefe sysfem including Sale? 
Tax £145/15/7. 

Suppliers of oil Radio and TV Com¬ 
ponents—Meter and Multimeters 

H200 Multimeter £5/12/6 nett 

CT500 „ £6/9/4 nett 

The independent Wholesaler 
RADIO DESPATCH SERVICE 

Radio and Electrical distributors 

Cnr. George and Harris Streets,, 
869 GEORGE ST., SYDNEY. 
Phone 211-0816, 211-0191 
Open Saturday mornings 


Invoke electronic magic 
to operate 

• Sliding doors 

• Displays 

• Door Locks 

• Venetian Blinds 

and so on • . • 

Use light to actuate the device, if you like 
—For instance darkness will close your 
Venetian blinds, while the daylight will magio 
ally open them. 

In these clever designs by Clive Witchell 
full provision is made for changing the auto¬ 
matic adjustments or switching to manual 
control. 

The design uses a new compact amplifier 
incorporating a photo-electric cell and primed 
circuitry. 

Each kit comes complete in every detail 
and contains photo-cell, transistors, condensers, 
resistors, special primed circuit board, motor, 
gearing, limit switches, winch, relay and sun¬ 
dries. Complete kit of parts only £6/1/-. 

TRANSISTOR KITS 

69a CHURCH STREET, 
BRIGHTON. S.5, VICTORIA 
Phone 92-3159 

Please send by return (Mark X> 

( ) Automatic Venetian blind opener £,6/1/- 
—for complete kit. 

( ) Sample piece of copper strip matrix 
board. 7/6. 

( ) Sample of miniature high quality gear 
as used in unit. Ideal for making com¬ 
pound gear boxes 2/6 for sample and 
technical information. 

Cheque/Money Order for A ..., enclosed 
(complete refund if not satisfied). 

NAME ... 

ADDRESS .... 
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PA138 ^ 

Standard reflex horn speaker for 
medium distance projection of speech 
and incidental music. 



PA143 


Short exponential horn speaker for 
distance projection of speech only. 



AWA has the most comprehensive range of speaker assemblies to meet every ne 
in audio reproduction. There are styles and finishes to tone-in with all deco 
Indoor designs are available for wall, ceiling, and table mounting. Outdoor tyj 
are weatherproofed; robustly designed for industrial use. Also included in t 
AWA range are special designs for high power projection, and designs for wi 
angle, wide audio range fidelity. 

Each model is precision engineered for highest quality performance and thorou 
reliability. 



PA130, PA108 and PA109 

Standard exponential horn speaker for 
public address where distance projection 
of speech and incidental music is 
required. These flare baffles are for use 
with 8 in. and 12 in. permanent magnet cone speaker units 
and provide high conversion efficiency. 



PA73 

Timber cabinet, with 8 in. 
speaker for applications 
where a bidirectional 
characteristic is desired, 
finished in Ivory, Grey or 
Maple. 


PA77/PA74 
Polished timber cabinet 


for wall or table mount¬ 
ing with 8 in. or 12 in. 
cone speaker and 600 
ohm line transformer. 



PA218 


Designed for overt 
mounting in contempc 
styling. The unit car 
suspended by chair 
rod. Gives unif 
response over a wide; 



PA152 


PA343 


PA188 


RESLO DRIVE UNIT SU10 PA186 






Attractive moulded 
cabinet with 8 in. cone 
speaker and 600 ohm line 
transformer. Suitable for 
wall or desk mounting. 
Attractive two tone finish 
—Lavender and Beige. 


General purpose line 
source reproducer for 
music and speech 
range 100 to 7,000 
cycles. Power capabi¬ 
lity 15 watts of pro¬ 
gramme. 


For overhead mounting 
this is a surface style unit. 
360-degree diffusion over 
a wide area. In smart styl- 
Ing to suit modern 
architectural treatments. 


Exclusive features are the 
self-locating diaphragm and 
the concentrically inter¬ 
locked magnet which to¬ 
gether produce an undis* 
placeable mechanical 
assembly proof against de¬ 
centering. 


AMALGAMATED WIRELESS (AUSTRALASIA) 


For flush mounting 
unit has a reces 
acoustic surround v 
mounts the comp 
assembly above the 
ing line. 360-degree 
fusion. 

LIMITE 


• 554 PARRAMATTA RD„ ASHFIELD, N.S.W. 710791. 

• 33 RANKINS RD., KENSINGTON, VIC. 33 0421. 


Also available from: 

NEWTON MCLAREN LTD., ADELA1 


• CNR. WILLIAM AND NEWCASTLE STS., PERTH. 28 3425-6. 


CHANDLERS PTY. LTD., BRISBAN 


• 80 CAMERON STREET, LAUNCESTON. 2 1804. 

• 123 MURRAY STREET, HOBART. 3 3836-7. 


ATKINS (W.A.) LTD., PERTH. 
Also from leading wholesalers. 


156 


ELECTRONICS Australia, December, 1 
































ANSWERS TO CORRESPONDENTS 


/hen writing to us:— 

Please give your name and full 
postal address, including the 
State . . . N.S.W. &c. 

Write the above information 
clearly or, for preference, print 
it in block letters. Your co¬ 
operation will facilitate deliv¬ 
ery of replies by mail, where 
such are called for. 


LOW OUTPUT PICKUP 

r .E. (Wellington, N.Z.), mentions that he 
has now changed to a low output pickup 
and is experiencing trouble in achieving 
reasonable output from his audio com¬ 
bination. 

le your new pickup is characterised by 
e low output, we are surprised that it 
irently does not drive the Playmaster set- 
o substantial output on normal program 
ulation. After all, the gain of the num- 
10 Control Unit, with feedback remov- 
is quite high and comparable with corn¬ 
eal equipment. We suggest that you 
k to see that you have the pickup cor- 
ly wired. If the gain of your amplifier 
m has to be raised, you can expect 
)le with hum, noise and microphony, all 
hich are “just round the corner” in the 
ral class of high-gain system which you 
currently using. A possibility would be 
Id a low noise preamplifier stage ahead 
ie present Control Unit. Another would 
o reduce the feedback on the main 
ifier and thus increase its gain. A still 
er possibility would be to replace the 
nt 6CG7 input valve to the main am r 
r with a high gain twin triode or even 
r of EF86 valves, one on each channel, 
tying the circuit, wiring and feedback 
gements to suit. But, frankly we are 
:ious of the situation and lean to the 
im, either that your pickup is incor- 
connected or that something in the 
ol Unit or the main amplifier is limit- 
he natural gain of the system. 

VEROBOARD 

). (Hobart, Tas.) asks where he may 
btain sections of Veroboard for con- 
tructional purposes. 

board is distributed in Australia by 
. and should be available from your 
trade houses. Veroboard consists of a 
ited combination of copper strips and 
inched board and is very useful for 
mental layouts and transistorised cir- 
mstruction. 

TAPE RECORDING 

(Narrabeen, N.S.W.) expresses his 
^predation for the Basic Radio Course 
id suggests a following series on Elem- 
itary Trouble Shooting. He also 
quires how he may best extract audio 
om his Playmaster 106 for tape record- 
g. 

you for the Course suggestion, which 
1 keep in mind. While several methods 
>e used to extract audio from the 
ister 106 for recording one of the 

• methods would be to run a 470K 

* from an input terminal to the junc- 
the .luF and 560pF capacitors in the 

ircuit of the 12AU7. The resistor will 
the amplifier from loading effects by 
pe recorder. This take-out point is 
the tone and volume controls in the 
pr. Thus the setting of the bass and 
controls will most effect the recording 


compensation built into your recorder. If 
you wish to retain the effect of these controls 
while recording, the 470K will need to be 
taken from the top of the volume control. 
In this case due care should be taken with 
the amount of boost used, as the recorder 
could easily be driven into distortion from 
overload at the boosted frequencies. As we 
are not familiar with your recorder we can¬ 
not comment on the best method of feeding 
audio from it into the 106 amplifier but 
the way you are doing it at present sounds 
reasonable. 

LASER 

D.E. (Geelong, Vic.) writes requesting con¬ 
structional information for ruby or gas 
lasers. 

Unfortunately we are not in the position to 
supply the information requested. Moreover 
this is not a constructional project that we 
would advise without careful consideration. 
The cost of building such equipment would 
be rather high and it could also prove 
dangerous in unskilled hands. The availabi¬ 
lity of the components in Australia, at this 
stage, is doubtful. 

ELECTRONIC PUBLICATIONS 

A.R.L. (Noble Park, Vic.) relates his success 
in building the “Little Jim” receiver but 
asks for help in choosing a publication 
to help with his electronics studies. 

One book that may help you is that pub¬ 
lished by the American Radio Relay League 
called Understanding Amateur Radio. This 
book is clearly written and may be followed 
by the average beginner with little difficulty. 
Also, if you have not already obtained 
copies of our Basic Radio Course, copies 
are still available through our query service 
for 2/ per chapter. 

DC—DC CONVERTER 

T.W.Q. (Brisbane, Qld.) inquires whether we 
are able to supply details of a DC to 
DC converter to replace a vibrator 
supply in a 6-volt DC radio. 
Unfortunately, while we have featured two 
designs for DC to DC converters, both were 
for 12-volt operation, reflecting the major 
demand. We suggest that you try writing 
to some of the transformer manufacturers 
who may have a suitable design based on 
one of their transformers. However, your 
inquiry inevitably raises the question as to 


whether expenditure and effort is warranted 
on what you describe as “an old 6-volt DC 
radio.” It may be logical to pension it off 
in favour of a modern all-transistor receiver 
which will have the obvious advantage of 
low current drain. 

ALL-TRANSISTOR CONTROL UNIT 

I.J.C. (Bass Hill, Vic.) suggests that it is time 
we produced a Playmaster series of 
transistorised amplifiers. 

While it will not be in the immediate future 
we have plans for producing suitable ampli¬ 
fiers which will be completely transistorised. 
We have in the past described a transistor¬ 
ised stereo amplifier with an output of 12 
watts per channel and copies of this article 
are still available through the information 
service. We are currently developing an all- 
transistor control unit. 

THREE-BAND SUPERHET RECEIVER 

P.W. (North Balwyn, Vic.) requests publica¬ 
tion of an article describing a three- 
band superhet receiver. 

Unfortunately, dual and triple wave coil kits 
are quite scarce on the local market and the 
type of set you apparently have in mind 
would logically be based on one of these 
units. We recently (November, 1965) 
described a dual-wave tuner but we are 
having a look at the possibility, right now, 
of something along the lines mentioned in 
your letter. 

SLEEP-LEARNING 

H. G. (St. Kilda, Vic.) writes asking where 
equipment may be purchased for con¬ 
verting a tape recorder into equipment 
suitable for sleep-learning. 

While the idea of sleep-learning is still in 
the experimental stage, it is true that a 
fair amount of research has been, and still 
is being, conducted along these lines. (See 
Scientific and Industrial News Pages in this 
issue.) In answer to the practical side of 
your problem, we suggest that it should not 
be difficult to improvise a pillow phone of 
some kind if these devices are no longer 
readily available. A small (two or three- 
inch) speaker in a suitable housing, or even 
an ordinary earphone if fed with sufficient 
signal, should deliver enough sound for the 
purpose. For a timer, it would be hard to 
find anything better than the clocks once 
used in clock radios, and often available 
through disposals. 


"FLFCTRONICS Australia" INFORMATION SFRVICF 

T O assist readers, ELECTRONICS Australia conducts a technical information service. 

Conditions governing this service are set out below: — 

(1) Address letters to: Assistant Editor, ELECTRONICS Australia, Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stomps to the value of TWO SHILLINGS Queries not accompanied by a fee 
will be answered in rotation on these pages 

(3) For the 2/ fee, we will supply circuit data, as available, from our files. The amount of data 
available vanes, but in no cose con it include information additional to that already published in the 
magazine For complicated proiects involving material extracted from more than one issue, on extra fee 
may be requested. As o rule, requests for circuits will be answered more speedily if they ore not compli 
cated by questions requiring the attention of technical personnel Where articles are not on file we con 
usually provide a photostat copy ot 2/ PER PAGE 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so for os con be drown 
from general knowledge of the relevant subiect We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our protects show¬ 
ing the position of holes and cutouts for metol-workmg, but containing no details of wiring. Apart from, 
complicated projects like TV sets and oscilloscopes, most blueprints cost 5/ each Original photogrophs 
of most projects are also available, from 5/ for a 6in. x 8in. glossy print, postage 9d extra. 

(7) "ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not onswered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 
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CLASSIFIED ADVERTISING 


Advertisements in these columns cost only 5/ per line. Each line contains the equivalent of five words each of ni 
letters. Minimum size of advertisement is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMEN' 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the January issue must reach o 
office before December 8th. Address your advertisement to the Advertising Manager, ELECTRONICS Austral! 
Box 2728, G.P.O., Sydney. 


FOR SALE 

TRANSISTOR Ignition Kits. Including coil and 
special ballast with starting tap and diode. 
Transistor, diode and zener already mounted on 
heatsink. 12 volt neg. earth £15. post free. 

Other models aval able. Write to Modern Elec¬ 
tronic Equip. Co., Box 407, Naracoorte. S.A. 

MICROGROOVE discs from your tapes, also tape 
copying service. Highest quality discs at all 

speeds. Prompt service. Moderate charges. 

Country and interstate enquiries welcomed. 

Vitatone Recording Studios. Box 18. Post Office, 
Lane Cove, N.S.W. Phone (Sydney). 42-6154. 

ELECTRONIC ORGANS. Do not build yourself an 
organ without first consulting us. Send for 

initial information on the superb Schober 
(U.S.A.) build-it-yourself kits. No stamps re¬ 
quired. The Electronic Organ Co.. 11 Cadow 

St.. Pymble. N.S.W. (Mail only.) 

GENUINE polished colourful North-West Gem¬ 
stone pendants, rolled gold or silver chains, 
excellent Xmas gifts. Send Postal Note 17/6 
eacn. two for 30/. Trade enquiries welcome. 
W. A. Gemstone, Box 42(E), Applecross, W.A. 

MINERALS—10 samples of W.A. minerals in 
attractive p'astlc box, Including hematite, zir¬ 
con, beryl, galena, llmenlte. etc., with literature. 
Ideal for students, rockhunters. Send postal note 
25/. Box 42(E). Applecross, W.A, 

NEW OC44. 45. 71. 72. 73, 74. SFT122. 108. 
152, 2N217, 269S, 7/ ea. OC84, OA210. 7/6 
'°*L, •*' OC171, 2N370, 371, 

BYZ13, OA31. 12/ ea. 2N301. 250, 257. 18/ 
•#. 9?28. 29, 3S - SFT240. 26/ ea. OA5. 10. 
fluJ’P’J? 5 ' 3/ Ntw Scotch Recording Tape 

1200ft 7ln reel. 20/ ea. No S.A. Sales Pack 
•"<! ~ Po$ ! Vh Custom Electronics, Box 1452 
G.P.O., Adelaide. S.A. 

DISC RECORDER complete. Sixteen inch turntable, 
overhead traverse, extra ieadscrews. Presto cutter 
pickup, swathe vacuum and blower, amplifier. 
Two tape recorders, two 16in turntables. 
“Emldlcta" recorder. Gnampion mic’s, other Items. 
20 Lexington Ave., Eastwood. N.S.W. 85-5243. 

CHEAP Tape. “Sonocolor" 1200ft 7ln reels. Cost 
£3/19/9, used once, £1 per reel. Hundreds of 
second hand tape recorders, stereo—mono—port- 
m *kes. From £10. Central Dealers, 
349 Pitt Street, Sydney. N.S.W. 61-2790. 

FYE 13 channel miniature tuners less valves £5. 

P & P 51. Melbourne Wesley, 22 Charlton St.. 
N. Sprlngvale, Vic. 

TRANIMITTEM. Hegthkit “Marauder" 

240V AC, new, wired by Heath, £185. Also 
Heathkit HX-20 all band filter rig. £125. W. J. 
Bell, Staywood Park, Wangoom, Vic. 

CUSTOM built transformers. Power, audio, etc. 
Single or quantity production. Battery chargers, 
rectifiers, electric motors, transistor radios. 
General engineering, fitting and turning, sheet 
metal work, etc. Parkinson Transformers. P.O. 
Box 523, South Brisbane. Phone Beenlelgh 33, 
Qld. 

NEUMAN U47 condenser microphone complete 
deluxe stand. Cables included. £100. McIntosh, 
TVQ-O. Box 751K G.P.O., Brisbane, Qld. 

“NATIONAL” 2-band 9 transistor receiver, work¬ 
ing order. Leather case. £15. Write A. G. Gray. 
“Minnel" Toobeah, S.W. Line. Qld. 

ONE only Geloso G209 receiver. Ham bands only. 
80, 40, 20. 15. 11, 10 metres. Crystal filter 
selectivity. swKchable to upper or lower side¬ 
band for SSB. Total of 12 valves. Price Including 
sales tax £*00. 

One only Viceroy KW500 Linear amplifier, 
complete with built-in power supply. Employs one 
813 valve in grounded grid, completely TVI 
suppressed. Frequency range 80 to 10 metres. 
Price including sales tax £120. 

One only Viceroy Mk W77 ham band receiver. 
160 to 16 metres. Triple conversion. CC front 
end. Slot filter Incorporated. Absolutely all 

modern features for SSB working for which this 
receiver was built. Price including sales tax £226. 

We are the Australian agents for this equip¬ 
ment and can offer full technical specifications 
upon request. R. H. Cunningham Pty. Ltd.. 8 
Bromham Place. Richmond, Vic. 64 Alfred St.. 
Milson s Point. N.S.W. 

TRANSISTOR receiver k»tse‘s. the Ideal Christmas 
gift for the enthusiast. Transistor 3 receiver kit, 
complete to the last screw, includes all com¬ 
ponents. printed circuit. Instructions, attractive 
plastic cabinet, battery, etc. Has an outstanding 
performance for its size. Full price 69/6. Tran¬ 
sistor 2 receiver kit same as above less one 
stage. Ideal for beolnner. Full price 59/6. Hallard 
Electronics, Box 58, P.O. Campsie. N.S.W. 

ALL brand new, never used equipment. Miniature 
conversion/extension racks consisting of mini¬ 
ature 9-pln plug coupled to a miniature 7-pin 
valve socket with 5 resistors 1/. Full wave 
selenium rectifier bridges llOV-Uaamp, 15/ ea. 
Adjustable wire wound resistors 6 ohm 4 amp, 
7/6 ea. Motors 1/3-h.p. 1650 rpm. 115VDC. £5 
eg. Transistor stabiliser power packs—6V/8A. 
£8; 3V/5A, £5; 18V/2.5A, £8; 30V/4A. £12: 
6V/16A, £12; 60V/10A. £20. PF Condensers 

I8uf. 300V, 15/ ea. Lane’s Electronics, 15 
Taliawalla St. Beverly Hills. 50-8249. 


FOR SALE 


TAPE RECORDER BARGAINS. New and used 
machines. Buy from a technician, not a sales¬ 
man. Free technical advice. All repairs and 
accessories. Country Inquiries welcomed. Tom¬ 
lin's Radio.. 528_Llver|oo± Rd., South Strath- 


field. N.S.W. 642-4215. Sydney. 


UHER AUTOMATIC TAPE RECORDERS. For those 
who want the ultimate In perfection. Sound 


operated relays, built-in 2-channel mixer, auto, 
slide projection. 4 heads. 4 tracks. 4-speed 


A and B. monitors, reverb., echo., stereo, mono, 
treq. range to 20Kc., plus or minus 3db dyna¬ 
mic range to 60db. Wow and flutter less than 
.15 per cent, channel sep. 50 db. V.U. meters, 
auto, rewind, clutches for tape protection, sound 
on sound, gold relay contacts, auto, torque 
controls, remote control, rewind, play-back, 
recording stop and start, dlsconnectable auto, 
recording level control, batt. and A.C. operation, 
etc. etc. German made, light and compact. 
You will never see more features or quality 
tor your money. Push-button control. A dream 
to operate and own. Prices from £145 to 
£250/10/. N.S.W. Distributors: Tomlin’s Radio 
528 Liverpool Rd.. South Strathfteld. 642-4215. 
Country and Trade inquiries welcome. 


ORGAN COMPONENTS. Send for our illustrated 
catalogue listing parts, kltsets. circuit data 
and electronic organ keyboards, pedal boards, 
contact wires, wiper plates, contact blocks, stop 
switches, stop tabs, piston switches, coupler 
switches, multi-type relays, toe pistons, expres¬ 
sion controls, solenoids, etc. Also many sundry 
parts such as felt strips, springs, felt washers, 
threaded rod and components for pneumatic 

For °The benefit of experimenters we list sets 
cf data sheets available for several different 
designs of organs. 

Alan Douglas, a transistorised design and the 
Clyde Organ construction kltsets. 

“Harmonics'’ pre-assembled units and complete 
organs. 

Please send SI cheque or postal note to cover 
part cost of printing and posting. Peska Pty. 
Ltd., P.O. Box 306. Frankston, Vic. 


TV PICTURE TUBES: 

1- year warranty, £7. 

2- year warranty. £10. 

Plus old tube. Special prices to the trade. 
All types except bonded and 27-Inch. These 
tubes have an all new gun (cathode, heater, 
base. etc.). All duds must be under vacuum 
and scratch free. When ordering by mall, add 
freight. Distributors wanted. Sure Brlte Picture 
Tubes. 198 Pacific Highway. Crow's Nest. Syd¬ 
ney, N.S.W. Entrance Rocklands Road. Phone: 
92-7743. 


TAPE BARGAIN! 600ft on 3U reel. 20/,. post 
for cr - - — 


tree. Four reels for £3/10/. Brand new top 
qua ity LP. Chas. Kidd and Co., 128 Arthur 
Street. North Sydney. 


TRANSISTOR RADIO REPAIRS. All makes of 
Japanese sets repaired. We have most spare 

R arts, but for use in repairs only. Send set 
tss leather case, by reg. post from anywhere 
in Australia. 7-day service. “Toughles" take 
little longer. We also repair Jap. gramo. motors 
. .--- - - g. Broughton, 211 

“7-5831. 


to keep correct speed. Peter . 

George Street. Sydney. Phone 27-J 


GELOSO VFO Model 4/104, 6 bands, b-and new. 
£1^0 Inc. postage. E. C. Jamieson, Forreston. 


PRACTICAL HOME RADIO 
& ELECTRONIC COURSES 


No knowledge of Radio or 
Electronics necessary. 

No tools needed. No soldering. 
A KIT TO SUIT EVERYONE 


RADIO KITS: 3 sizes make 7, 8 or 20 dif¬ 
ferent circuits including 2 Transistor radios, 
short-wave radio, R.F. Oscillator, audio fre¬ 
quency oscillator, signal tracer, wireless micro¬ 
phone. 

ELECTRONIC AUTO ALARM: Build your 
own photoelectric relay, radio control relay, 
rain alarm, remote control items, burglar 
alarm, etc. 

DIGIT COMPUTER: A miniature version of 
the giant electronic brains. Actually solves 
problems, teaches computer fundamentals. 
Adds and subtracts. Learn the computer 
language—Binary System. 

Send for Free Catalogue of these and other 
Educational Do-it-yourself kits. 


SYDNEY SCIENTIFIC STUDIES CO. 

Dept. El Box 3 MAROUBRA, N.S.W. 
Pleas# send 5d stamp for postage 


FOB SALE 


LEAK. Stereo preamp. 7 controls. 5 Inp 
new, £29. Shure stereo M7-N21D c 
diamond £10, guaranteed. Hodges Sound S 
35 Lewis St, Balgowlah. N.S.W. 94-4193 


TRANSISTORIZED R.F. amplifier kitset. 
attached to any transistor or valve receivi 
out circuit alterations. Excellent for 
areas of low signal strength and car radk 
increases sig/nolse ratio, sensitivity, and 
tivity. Power Gain:—30dB. Small in sis 
price 35/. Hallard Electronics, Box 51 
Campsie. N.S.W. 


P.E. 66 Deluxe automatic turntable comple 
spare stereo stylus. Base instructions, lit 

cash £20. J. B. “ -- -- ‘ 

N.S.W. 


Bettington, “Dales," K 


ALLIED Electronics Agencies. Importers sp< 
electronic components Japan and U.S.A 
Sandgate Road, Nundah, Qld. 


TV Picture Tubes direct from factory a 
£10. Full g’td. 12 mths. Also few second 
able at £5 ea. Trade enquiries welcome. 
56-8498. After Hours: 96-3306. N.S.W. 


MODEL triple expansion marine engine, c 
blue print. Bolton. 72 King St, Sydney. Ca 
7/6. N.S.W. 


ROLA 12UX speaker. As new £12. R. S 
43 White Avenue, Wagga. N.S.W. 


NEW diodes. 750mA. 600plv, 8/6 ea. Net 
sistors. 2N1038, 20W PNP 12/ ea. 

ISOMc. 600 mW NPN 19/9 ea. 2N1724 
10Mc NPN 49/6 ea. Post free, catalogue 
able, over £1 less 10 p.c. M & R Elec 
309 Antill St. Watson. A.C.T. 


NT Power Transistors. 2N174 (80V/15A] 
2N1100 (100V/15A) 47/6: Plus other 
and lots of high quality silicon diodes a 
which invite comparison. Everything gua 
tax paid, and post free, of course. At 
Electronics (formerly Electronics Assoclat 
View St. Hobart. Tas. 


MULTIMETER. University MVA-3, almo 
very little use. £15. Write “Meter" c/o 
P.O. Morweil. Vic. 


ALUMINIUM Sheet off-cuts, all gauges 
chassis, switchboxes, etc. Reasonable 
counter sales dept. Aluminium Supply 
Cosgrove Road. Enfield. N.S.W. 


FOR SALE. Henderson Single Phase Autc 
former, 415-240 volt 4KVA. Suit X-rai 
Frank Smith. Box 293, Forbes. N.S.W. 


GENUINE West Australian polished gemst< 
selected colourful stones In transparent 
presentation box. Ideal souvenir or ini 
means of making your own Jewellery g! 
dants, bracelets, etc. Send postal n 
W.A. Gemstones, Box 42 P.O., At 

W.A. 


ORTOFON mono pick-up, complete LJ 
heads. £20. As new Decca stereo FI 
up. new head, £25. AR8 240V A 
Waite, Congupna Rd., via Shepparton, 


R.C.A. AR88 Receiver. Xtal filter. “ 
c/w manual. 73KC-30MC. £90. St. 
39-5301. Syd., after 7.30 p.m. N.S.W 


SELENIUM Rectifier. U.K. quality prod 
Bridge. 12v-4A, 24/: 12v-2A. 15/6: 

VR105/30, 91; VR150/30, 11/. Post fre 
Electronics. 2/124 Old South Head R< 
vue Hill, N.S.W. 38-3850. 


NATIONAL H.R.O. Communication Recei 
30MC. Excellent condition, £40. or 
super broadcast receiver. Taylor’s Sei 
tion, Laurleton, Phone 43. N.S.W. 


DECEMBER Specials. 2N2552 Pwr. tra 
3A, 15/ ea. 700 PV 750mA diodes 
or 6 for £2. 1N429, 6v zeners. 15/1 
8v 1W zeners. 15/6. All guarantee 
and packing. 1/6. M. and R. Electro 
Antill St., Watson, A.C.T. 


EVERYTHING must go. Recording eqi 
parts, xmtrs., instrument. List from 
Box 93, Traraigon, Vic. 


2 “Peerless" Bln (5 watt) Speakers, 
condition. £4 each. R. Dalliston, 
Bookham. N.S.W. 


PIONEER SMQ300 Stereo Amplifier Ti 
craft turntable. All balance arm. 2 
lOin Twin Axiom speakers. £120 or 
Kerferd Road. Middle Park. Vic. 


TELESCOPE, 8in refl.. Equat. mourn 
circles, motor drive, £85. 47 James I 
lerawang, N.S.W. Phone 215. 


SELL. All back issues “R. TV & H." I 
all times. 1939-1955 copies, 2/ ea< 
3/ each; 1930 to date, 4/ each. 
Phone, write or call. T. Weir. 55 
St., Haberfield, Sydney. 71-2569. ’ 

buy copies. 
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SIFIED ADVERTISEMENTS (Continued) 


FOR SALE 

T Collectors. Ultraviolet fluorescent lamps, 
new and wonderful tubes from the U.S.A. 

the basis of exciting new wav to catch 
) insects, beetles, moths, etc., during sum- 
nights. Tube fits any standard 240V. 20W 
ittlng and is madly alluring to winged in- 
Tube only £3. Tube plus standard 
r batten fitting with ballast, starter, flex, 
£7/15 1. Free bulletin included. "How 
uild your own UV insect trap.' Post free. 
50-8249. Lanes Electronics. 15 Tallawalia 
Beverly Hills, N.S.W. 

OGISTS’ UV Mineral Lamp. These power- 
black light tubes from the U.S.A. fit anv 
lard 20-watt fitting. Unlike the insect 
tubes they give out practically no light in 
le spectrum, but make fluorescent materials 
In the dark In their own beautiful Indf- 
il colours. Minerals will glow. "Day Glow" 
:s and many household powders, oils, plas- 
will glow. Of scientific Interest, and lots 
un with invisible Inks, art work. etc. Tubs 
£4. Tube plus standard 240V batten 
g complete with Bex, etc., £8/10/. free 
tin included. "Fun at home with a UV 
ral lamp." Post free. Lanes' Electronics, 
rly Hills. 

Speed Controllers. These new "Elec- 
c Power" brand controllers allow you to 
the speed of your pistol drill to any de¬ 
speed. The units use the latest silicon 
circuits and are housed in an attractive, 
ly plastic case. Ideal for drilling plastics, 
t metal, circle cutting, etc. Creep speeds 
i top speed. Chuck size J^ln to tain max. 
ir's rated current 2% amp. max. Send for 
phlet or send £13/10/ for ready-to-use 
Kit from £9 (not available to minors). 
3/ postage. Lanes' Electronics. Beverly 


ISISTORS at low cost. OC28. OC35. 16/6. 
r, equivalent AFY19, 20/. OC171. OC170. 
i. OC201, OC202, OC203. 9/6. OC81 

i. 8/6. OC71, 7/6. GET884, equivalent 

4 ( 6 h P. and P.. 1 h Large S.A.E. for list 
equivalent chart. Scott Enterprises. 10 
it St., Seaview Downs. S.A. 

100, MAT120, 15/6. MAT101, MAT121. 

i. S49T, 17/6. Low price A.F. and R.F. 
ilstors, 5/6, Scott Enterprises, 10 Hurst St., 
lew Downs, S.A._ 

Recorders. Demonstration models Uher pro- 
nal Royal stereos from Australian agents. 

only £200 ($400). Also new machine 
, £250 (S500). Sydney, Atr»m Pty. Ltd. 
177. Melbourne. Atram. 51-4466. 


Point 4/E magnetic cartridge with spare 
.. as new. With guarantee. £25. C. Carvan. 
Lethbridge St, Penrith. N.S.W. B2064. 


THING DIFFERENT! Send stamped addressed 
ope for full details of W.A/s interesting 
attractive minerals and gemstones to Box 
P.O.. Applecross, W.A. 


RS TO RECEIVERS, transmitters, construe- 
testing. TV alignments. Xtal convs.. any 
sney. £20/10/ plus tax. Eccleston Elec¬ 
ts. 146a Cotham Rd.. Kew. Vic. 80-3777. 


X RADIO COMPASS, automatic and man- 
:ypes. repairs and spares. 42 Cambridge 
r Vaucluse, N.S.W. 37-3264. 


READER SERVICE 


A. Australia's only representative tape re- 
ig association. Invites you to Join the ever 
sing ranks of enthusiasts from all parts 
world; bi-monthly magazine, roundroblns. 
meetings. Write Hon. Sec., P.Q., Box 67, 
ood. N.S.W. 


f URNf Tape Recording Enthusiasts, 
ecordlng Society of Austra'la for prat 
Ing, lectures and demonstration, 1 
nong Road, East Malvern, Mefb. 


R. TV&H, Electronics Australia, etc., bound 
and sewn, gold embossed, enduring books, 
cific Ave., Penshurst. N.S.W. 57-7092. 


4G for miniature battery motors to make 
•wn gearbox for electronic projects such as 
'enetian-bllnd opener as advertised by 
iistor Kits." These gears are Ideal for 
sts, experimenters, remote control models, 
snd 2/6 for samples and technical Inform- 
to Clive Witched Industries. 2 Ethel St., 
bbln, Vic. 


Brisbane radio enthusiasts. I can supply 
ctrical parts. Give me a ring at 60-3018. 
all orders. Qtd., Bris. 


IN Forum. Magazine, for domestic, whole- 
nd world-trade assistance. 6 issues. 20/. 
E, 3/6. Australian Distributer, Thomp- 
2 Shaw Rd.. Innaloo, W.A. 


Recorder Owners! Join Australia's most 

ssive tape recording organisation offering 
nthly magazine—"The Microphone." bl- 
y "Newstapes," and discount service. Full 
are available from the Secretary. 

S.. Box 9. P.O.. Crows Nest. N.S.W. 


>NE Jewellery, pendants, bracelets, etc. 
its, 12/6 to 17/6. attractively boxed, 
gemstone sent with each price list. R.M. 
Box 77 P.O., North Essendon. Vic. 


WANTED 


). Pay for copy A.W.A. No. 19 circuit or 
inual. P. Ward. School Residence, Litch- 

ic. 


,ND gear and mobile equipment, any 
>n. Sneddon. 7 John St., Cardiff. N.S.W. 


Save Hours Weekly with this 
exciting New Electronic Slide Rule 
and Instruction Course 



Beginners & Experts 
easily beat conven¬ 
tional slide rule 
users with this new 
rule & its five times 
faster methods. 
You combine ALL 
the fastest scales to 
work this Magic 


Specially selected Slide Rule and eight lesson Electronics Course designed to 
solve your problems quickly . . . accurately. 

No need for a library of design data. 

No need to spend hours searching through 

• Tables and graphs • Text books 

• Magazines • Manufacturers’ data 

when you can calculate component values instantly. You can re-design and adapt 
overseas circuits to the parts you have or can quickly obtain — WITH THIS 
SLIDE RULE AND 8 LESSON ELECTRONIC KNOW HOW. 

This special Slide Rule is a silky-smooth, seasoned lOin instrument that can 
be used for conventional calculations too. 

Specially designed for electronics work it has special scales for 

• Decibels # Inductance 

• Nepers • Capacitance 

• Powers • Vectors 

• Surge Impedance • Frequency/Wavelength 

An eight lesson electronic instruction course comes with each rule ... in¬ 
cludes clear diagrams and step-by-step explanations to make learning fast, easy. 
Several hundred practice problems deal with widely occurring situations in elec¬ 
tronics . . . teaches many special short cuts . . . lists the best setting for solving 
complex problems. Gives you extra time ... for your family ... for new projects 
... for club activities WITH THE TIME YOU SAVE using this new Slide Rule 
and eight lesson electronic course ... all yours for just £14/19/6—fill in coupon 
or write now. 


SEND COUPON TODAY! 


to Top Management Services, 69a 
Church St., Brighton S.5, Vic. Phone 
92-3158. 

Please send me your Elec¬ 
tronics Slide Rule with 8 lesson 
Electronics Course. I am en¬ 
closing £14/19/6. 

Please send descriptive litera¬ 
ture only, without obligation. 


□ 

□ 


NAME 


ADDRESS 


Goodmans Midax. Phone 94-4193. 
kges. 35 Lewis St. Bglgowlah. N.S.W. 

IONICS Australia, December, 1965 


10/65 


SATISFACTION Warranty 

The Electronics Slide Rule 
with Instruction Course is avail¬ 
able only from Top Manage¬ 
ment Services and is covered 
by our exclusive "Satisfaction 
Warranty." Order it now . . . 
use it for ten full days. Then, if 
you are not completely satis¬ 
fied, we will refund full pay¬ 
ment. Australian Copyright 
Registration No. 64,415. 
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SPECIAL ORDER FORM 


Guarantee yourself a complete set of issues for 
your library with no copies missing. 


SUBSCRIPTION RATES 


Commonwealth, Fiji, N. Guinea 
United Kingdom & N. Zealand 
British Dominions 
Foreign 


PER YEAR 

£1.15.0 
£A2. 0.0 
£A2. 0.0 
£A2.10.0 


POST THIS COUPON TO: 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 


Name . 

Address . 

Enclosed is £A . for 


years. Start with 


ADVERTISING 
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A. & R. Transformers Pty. Ltd. 

Able Electronic Pty. Ltd. 

A.C.E. Radio.94, 9S, 96, 97 
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inside front cover.16, 104 
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Now available. 
Radford 15 and 
25 watt ampli¬ 
fiers and loud¬ 
speakers. 


THE MONTHLY NEWS SHEET FOR ALL 
HI-FI ENTHUSIASTS. DECEMBER. 1965 


FAX 150 Stereo Tuner 
Amplifier, again available 



G namdeck 

GRAMOPHONE TAPE RECORDER 


FREE 16-PAGE BOOK DESCRIBES A 
£24/10/- TAPE RECORDER THAT AMAZES 

THE EXPERTS 

This 16-page book has aroused considerable 
interest among tape recorder enthusiasts who want 
to know all about a remarkable British invention 
which makes possible high quality recording at an 
unusually low cost. Copies are available free and 
post free from the addresses below. 

This unique unit comprises a Tape Deck, Pre- 
Amplifier and Microphone that enable you to enjoy 
high quality tape recording at a cost of only 
£24/10/. How? Because the Tape Deck is designed 
to operate with your existing equipment, i.e., any 
record player or radiogram. 

In the matter of recording—of putting sound 
from a microphone, radio or any other source on to 
magnetic tape—this unit works in much the same 
way as any other high quality tape-recorder. The 
real difference lies in the clever way it uses your 
existing record-player (with its motor, speaker, 
valves, transformer, amplifier, etc.) to give top 
quality results at lower cost. 

You can record simply by placing the deck on 
to any turntable, start the turntable and switch on 
the transistorised pre-amplifier provided. You may 
now record with the microphone. To record from 
radio simply plug in the leads from the pre-amplifier 
into the extension loud¬ 
speaker sockets. To play 
back the recording, plug 
into the pick-up sockets of 
your gram or radio. These 
leads may be left plugged 
in and you control all 
functions from the pre¬ 
amplifier control box. 

600 OHM MOVING 
COIL MICROPHONE 

DETAILS FOR THE TECHNICAL MAN 

CONTROL-UNIT (PRE-AMPLIFIER) 

Output voltage from CCIR test tape, or average program 
level, 0.25 volts rms. Noise: Better than 3 mV rms. Response: 
Playing EMI or CCIR test tape. Plus or minus 3 dB from 60 
to 10,000 c/s. Record/Replay, same as above. 

TAPE TABLE 

Output at peak recording level 4 m/V rms. Impedance: 700 
ohm at 1 Kc/s. Inductance: Nominally 120mH. Gap vertical: 
Nominal with 0.00025in. Top-track recording. Wow and 
Flutter (from tape tabla only) better than 0.15% rms. measur¬ 
ing all components from 0—300 c/s. With transcription turn¬ 
tables better than 0.2%. With commercial gramophones or 
changers, better than 0.3%. 


LOCATING SLOT B 


PRECISION DIE-CAST BASE 
FINISHED IN HAMMERED BRONZE 

PRESSURE PAD ASSEMBLY 

ERASE MAGNET ASSEMBLY 
^ TAPE GUIDE 



RECORD/PLAY HEAD 
^ SUPPLY SPOOL 

H 


<S~4/silent 

BED- 

PRESSURE ROLLER 


PLUG 
OCKETS 



DRIVE PLATE \CAPSTAN 


N 


PRESSURE ROLLER 
RELEASE BUTTON 


M / •' --.COMPLETELY TRANSISTORIZED PRE-AMPLIFIER UNIT WITH 
JA'^V' SELF - C0NTA,NED BATTERIES DESIGNED SPECIFICALLY 
FOR THE GRAMDECK TAPE DECK ATTACHMENT 



QUESTIONS AND ANSWERS 

i, in question and answer form, are some of the points enthu- 
dll want to know: 


rack head? . Yes 

itic erase? . Yes 

vithout recording? . . Yes 

pose? . Yes 

direct from radio? Yes 


Fit on record changers?... .Yes. 

Tapes any speed? . Yes 

Easy to fit? . Yes 

Spool sizes up to 5fin?.Yes 

Very reliable? . Yes 

f these unique machines have been in use every day for over 
and required replacement of the recording head only at a 
te cost. Hundreds of unsolicited testimonials keep pouring in 
slighted users who tape even whole libraries. Many others use 
s supplementary recorders to their more expensive machines. 
iay be used to great advantage with hi-fi amplifiers and trans¬ 
turntables. 

inique Tape Recorders are imported from England and sold 
>y the Agents at the quite remarkable price of £24/10/ for 
iplete unit (Tape Deck, Pre-amplifier and Microphone). 


ASDIC 

STEREO SPECIALISTS, 

166 Glebe Road, Glebe, N.S.W. 

Telephone 68-1014 

Please forward, free and post free, your 16-page booklet 
on the unique Tape Recorder described on this page. 

Name . 


BRISBANE AGENCIES 
16 Stanley Street, 
South Brisbane, Old. 
4-5466 


Address 


State 














































This A.R.T.C. Success Story Can Be Yours! 



WHY NOT TAKE THIS 
A.R.TC.TEiJVISiON COURSE. 
LjOOKS uke twere'd 
MORE 
xV G* 'j FUTURE 
\( 5 «N TV/ 


THESE LECTURES 
CERTAINLY 
GIVE YOU A 
LOT OF 

TRAINING FAST/ i 



YES. YOU TOO 
CAM SET OUT OP 
YOUR PEAP-EKJD 
JTO0,AMD EARN 
/WORE MONEY, IF 
YOU MAKE YOUR 
SPARE TIME PAY 
WITH AN A.RXC 
COURSE. 


6 MONTHS LATER 


GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


MAKE SPARE-TIME 
MONEY 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegord your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a iob or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better |ob, how you can succeed in 
life. Post the coupon, phone or call 
NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 


>. PTY. LTD 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines. 


COLLEGE 


AUSTRALIAN RADIO & TELEVISIO 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, you 
booklet “Careers in Radio and Television . ,r 


NAME . 

ADDRESS. 


Printed and published 4>y Sungravure Pty. Limited, of Morley Avenue, Rosebery, at Morley Avenue, Rosebery. 

































































